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2 CELLS AND PROTOPLASM, 


several in which they are found, and because it is convenient 
ey scegs them in connection with the amore elementary tiues of 
which they are constructed, 


CELLS AND PROTOPLASM. 


Every tissue in the bey in its earliest condition consists of an 
agyregation of minute solid particles which have received the name 
of cells Some of the tissues. retain throughout 
Petar tin cearty calving eee oe 
number, majority only hay nm 
from cella indicated v4 y the raenes of ar 
remains of them called nuclei. Cells are for the 
most part spheroidal in shape unless modified by 
pressare or other causes, when they may become 
oval, fusiform, scaly, or hex ; in’ pigment, 
connective tise, ‘and the nervous centres they are 
stellate, having ramifying processes which eom- 
municate with each other so aa to form a network. 
fe} Besides those contained in the tissues there are 
also free cella floating in the fluid of blood, lymph, 
and chyle, and one form of these has the power 
leaving these fluids and travelling through the 
tissues; these, the “white corpuscles" of the 
blood, have hence been termed “wander cells.” 
O Fach call conte of a albumninokd material, rane 
parent, colourless, and of a jelly-like consistence 
Pe. Maret called protoplasm. The cell may have a distinct 
muelel and bounding membrane or cell wall, but thia is not 
plan ; ‘i invariably the case with the cells of animal 
= tissues; it has usually one or more central 
called nuclei, within which again are one or two smaller led. 
é; but both nucleus and nucleolus 
may be alsent without interfering with 
the vitality ofthe cell. ‘The protoplasm 
commonly a nular ypearani 
and this lee ee pretage in 
to be due to the existence of a very 
fine network of fibrils with slight nodes 
at the points where they intersect 
(intercellular network); the nuclous 
also contains a similar network (inter- 
nuclear network) to which in like 
manner its granular appearance is in 
Ger yee 0 most instances ee Some ae es 
= ever, contain bright nules in 1 
and internuclear network, nidst of these aeaeer they are the 
te granular corpuscles, The protoplasm contracts on the applica 





4 EPITHELIUM—COLUMNAR AND SPHEROIDAL, 


aki ‘Th lens, which is round or oval in and flat. 
ie rhe 7 oa mca cae Sean ea 
inch. The cells of the 


i irregular line. 
Fio.g—Spinous to be ribbed on their surface and serrated 
‘olla trom rete 


monn furrowed cells. 

2. Oolemnnar ot) Oylind sn Se iha a) i 

have an elongated or pyriform shape, their bases being directed to 
the free surface, and their 

Bio, s—Portion of cole ——___2 __ 


umn epithelium from 
‘one of the villi of the 
mall in 


small amount of intercellular or cement substence, 


which gives it a swollen appearance, 
peace Lteapesatci) 
nit ; from the transparency 

the column the nuclews “— be seen 


Fin. 6—Columnar epithet fron canal from the candiac end of the 
sowing intestine, Serarnte COll® stomach to the anus, in the i 

Pao pe of the surface glands, in the mammary and lachry- 

ry 


formod by the apposition of the mal glands, in the male urethra, 





vas deferens, seminal Cow- 
pers glands, eae ce Bartholine, and ee glands. 2 
eroidal, Globular, or Transitional Epithelium is com- 
5: Bale ; pony Bx mest y 
oidal in shape, but often be- 
come more or leas 





Pio, 8.—Saconle from compression, cells 
hntenGiaed may also as the result of com~ 
Sie el pression become converted into 
[be ey the squamous or ‘colummar 
havo been caxt varieties, hence they have been 
‘off, lled with named itis by Henle. 
pee ‘This form of epithelitim occurs 
the lumen in the glands connected 

sae. the skin, the excretory ducts af 
the a the a of 
the gastric glanda, in many 
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8 YELLOW FIBROUS TISSUE. 


form a thin shect, It, is com 


bundles, and having all the 
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Fro, 16—Candal tendon of rat, show 
‘the arrangeten oe the tendon olla 


wt and form of the 


with yellow fibres. It is converted into 
Yellow Fibrous Tissue or Elastic 

into the structure of tissues and organs in which the pro 

elasticity is an important quality, 

pore of binding structures to, 





of fine amen, gath 
Rtree descdbel an 


iter part of areolar ti 
greater part 


i joining cells 
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and serves the ad 
er. As an elastic and 


element it is present in the common areolar tissue and su] 


fascia, in the fascial sheaths of muscles, in the fibrous 
CE AERNAE sighan, an cf the otlan. TL the corium of the skin, 


lp 


a 


serous and mucous membranes, in the coats of blood-vessels and 


ducts; and, in certain situations, is the sole tissue 

enta subflava, chordm vocales, th: 
crico-thyroid membrane, lateral thyro-hyot 
branous layers connecting the carti 


the ij 


sue present, ae in 
yro-epiglottic ligament, 

id ligaments, the - 
Jaginous rings of 
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it s3Ee 


geal 
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10 MUCOUS AND RETICULAR TISSUE. 


Jubbed and curved at the extremity, a cnrled 
ne eee ance which 1 Spent cores " 









with each other as to form a 
the meshes being orm ce 
« With lymph corpuscles, it 


oe at oie 


\ now known to be made up of 

Fu ‘Prom & lymphold foll ae meq rc ie ‘he 

htt cle of the wal ie capillaries, the hyalodd 
 Rinar toot mi Gees membrane of ‘the eye, and the mem 
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PIGMENT. 


Pigment of a black or dark brown colour is found in the deeper 
layers of the cells of the epidermia (rete mucosum), eepecially in 
certain regions, as the perineum, scrotum, and penis, also in the 
choroid cout of the eye, the olfactory mucous membrane, the 








CARTILAGE. " 
of the spinal cord, and the lungs It consists of 
a 
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Bu 


at 
FL 
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i 
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‘cells of the 
eet 


‘measurement of about: of an inch; they 
call Sek oe eezacd ‘by a capeule 








12 FIBRO-CARTILAGE, 
which, however, is often indistinguishable in 


in. % & 
cells. d. Cavity containing three calla, 
throughout the whole of life; maj 
cular, that is, they coat the ends of the 
tion of joints, 


ae 


sf 


‘tilage, is com) 
inch in diameter), 
other by an 


rh 


ai 


nuclei, granular matter, 
the latter in greater num} 
ilage; the fibres are 


Fia. 24.—Reticular cartilage, 
‘om the eptglattin. 


i conn 
white fibrous tissue, containing in its 
cells; and the difference of density of different 
8 is referable to the greater or less al 
need state of the fibrous tissue. In some, as in in 
cartilages, the fibrous element exists in a concentrated 
= intervertebral substance it is loose, and contains an 


articular, stratiform, interosseous, and 


irons Instances: 
jilages (menisci) are those of the lower jaw, 
sternal and acromial end of the clavicle, wrist, and knee. The strati- 





BONE. i 
fm tages are such as form a thin coating to the grooves on 
the intervertebral substance tarde ht a 
are the int sul is pubi 
‘The circumferential fir-cortilages are the glenoid and oxtyloid 





‘Tha. 25—A portion of fibro-cartilage. ‘The section 1s made from 
*> the aymphyeie pubis, and sagnifed 15s times. 


Cartilages, ex those of joints, have their free surfaces covered 
bye Boreas membrane ened the perichondrium 


BONE. 


Bone is composed of about one-third of animal substance, which is 
almost completely reducible to gelatine by boiling, and two-thirds of 
earthy and alkaline salts, The special constituents of bone are pre- 
sent in the following proportions :— 


Animal matter. - ts 5 + 33 parts. 
Calcium triphosphate | | || 57 y 
Calciumcarbonate =. «ws 8 


Calcium fluoride. 95) )] ot 
Magnesium phosphate! ©: | 1» 


100 


Structure of Bone.—On exarining: the section of a bone, it will 
be found that there are two varieties of osseous tissue : one forming 
the exterior—hard, compact, dense ; the other occupying the interior 
, cellular, cancellated. The best way to obtain a correct 

idea of the a1 ment of bone substance is to study the appearance 
nted by a long bone, such as the tibia, which has been sawn 
Trngitudina ly. The shaft is a hollow pillar, the walls of which 
are formed of dense bone. The hollow interior is the medullary 
cavity, and in the recent state is filled with marrow. The upper 
and lower enl ends are formed of an exterior thin shell of 
com| bone which surrounds a beautiful spider-weblike lattice- 
work of omeous threads, the meshes of which are also filled with 
marrow. After complete maceration all the membranous and oily 
matters are removed, and the dried bony structure alone is visible. 








Fra, s6-Bootion of bend of 
tina ‘cane er 
essentially the same in structure, and 
closeness with which the 
dicular section of the body of a 
reticular or cancellated texture where 
straight, in accordance with the direction 
In flat bones the ftom mote ee of 
lense in some closely com+ 
ttn fo cach ther, fe the mapa 
in others 


zy bones of 

partitions of which 

single plate of bone. This is nourished from the 
entering into its substance, 
Bone substance exista in the form of plates or lamellae, 
can be seen by examining a thin slice of bone which has been. 
ened by steeping in diluted hydrochloric acid. The 
character of the lamella ean be restora ers. strips 


plates is in that. of the ae of a bone, The further deseription 

of the minute structure will be simplified by considering the mode 

of nourishment of bone. 
eriosteum.—This is a fibrous membrane which covers the ex- 

terior of all except where they are encrusted 

It is « tou ra a which adds to the strer and elas 

ticity of the bones, adhering very firmly, forms means of 


Tee be: 
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zt 
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the lamells, 
enter, while from the further side still more numerons canaliculi 
diverge towards the circles of lacunw further out, The lacuna 


sa 
zit big 





Fa, 5a —Transverae section of a long bemo, showing tho 
Hatersian syptem, tho coils, conowntro ianee, ™UDicating restr 
rt 


is one of the most beautiful of all microscopic objects, 
‘The lacunm were at one time called the “ osseous corpuscles,” from 
‘the idea that they were solid dark particles, The cause of the miscon- 





DEVELOPMENT OF BONE, 7 
ception was Me, Bek of a of bone the finer 





white corpuscles of the blood (lymphoid 
marrow there are also found Te loind 


De Bane rhe materi of hes bruce are developed 


same shape as the bone 
the skull and nearly all the 
‘between two layers of membrane without 
“eatin takes eee ite err 
e 1 deposit 

is periosteum. We have aie modes 
and subperiosteal 

Jatter being essentially the «ame, realy two forms fall 


Ossification.—The bones formed without a 


1g a; matrix are, the part of the frontal, 

parietal, upper part of occipital, nasal, palate, vomer, 

- ‘and lower jaws, and inner hs ‘of sphenoidal spongy 

bones ker), If we examine a parietal bone about the period of 
B 





a INTRAMEMBRANOUS OSSIFICATION. 


commencing osdification, we shall find that the intermediate 
beeen intuit ni Se age eae 








the active agents 
production of bone, they have been named “osteoblast.” Many of 
the cells get em! led in the new bone, and, Ning compres 
i sy give e oft fine -like pro- 
communicate ir 


spreads to the circumference, their angles 
ae necessarily the lst to owify, 0 that atthe tim @ of birth, and for 
some months afterwards, spaces are left between the bones, filled by 


membrane only, 
eusth acca shateartlligs calle aT tn ches havea rien aoa 
ca cells are stnall in size, have a roun’ rm, 
and are evenly distributed throughout the matrix. ‘The first indica 
tion of approaching ossification is, that these cells become more 
‘numerous, Increase in ize, and become oval in form. Blood-yessels 
also, which have hitherto been absent, are now observable in the 
softened and changing cartilage ; these grow from the perichon- 
drium in vafts, and are surrounded by a aes of imperfectly 
formed connective tissue, Another noticeable feature may also be 
observed in a section of a bone in which ossification has commenced, 
namely, that near the ossific centre, the cartilage cells come to be 
arranged in rows placed yertically to the surface of the new bone. 
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NOUS OSSIFICATION. 


and as development aidvances, 
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20 INTRACARTILAGINOUS OSSIFICATION. 


the calcified cartilage at numerous points, 80 as to 


elle, ¢ fi Bone cells on their n« 
sass 2. Cartilage caprules arranged Subperiosteal growth takes place 


lage 
rows, aud partly 
dodier. 





form lange 
‘a sinuous form, 
Peeper ere ere | 
ese are 
layers of osteo! ey 
the osteoblastic cells become 
converted into scattered conmec- 
tive tismue, others retain their 
original slaps, and form. the 


production of bone, secrete 


and the deposition in sue- 
naive Jayers around the central 
‘vessel results in the 
of concentric laminm around the 
Haversian canal Many of the 
sa doped alae 
new deposit, and re: I~ 
oat lithe cates tn whe 
they lie constituting the lacung, 
and by their communication with 
neighbouring cells they establish 
a seria of stale pores in the 
bone, which we have spoken 
as canaliculi, 

The th of long bones 
takes place in length by the 
further ossification of the grow= 
ing cartilage between the ehaft 
a extremity, and in thickness 
by the deposition of new bone 
between the periosteum and the 

ied by reuberption of the 

yy reabsorption 
Pitertor, 80 that the medullary 
canal becomes increased in size, 


eerie col bya Sie identical in all 


essential particulars with what 


we have deseribed above as intramembrnous ossification. 
Cartilaginification is complete in the human embryo at about the 
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a2 MUSCULAR FIBRE 


and which are called tendons. Almost every muscle of the body is 
connected with bone, either by tendinous 2 bse, or by an me 
of these fibres constituting a tendon ; and the union is so 
under extreme violence, bone itself breaks rather than permit 
the separation of the tendon from its attachment. 

Muscular fibres are of two kinds, TORENT Set 5 
the former are the most numerous, forming the 


‘ = 3 te boapy mates 





tranivern atriation strongly 
» } Sawa slomect Unie? forming diss s'Futes of Striated or woke 
= ater treatment w with ih hydrtor sea. SA untary pet tat 
with dark i and Tih ( @ prea eot sone (ay fibres (called also 
‘Two pointed Mhres from the human dicepw lrachit. ce 
oe ef thera iho faterstial connective tue to Se: 
Jonged over the ond, animal life) are eol- 


lected into bundles, 
held together by delicate areolar tissue, and enclosed in a 
or perimysium, formed also of areolar tissue, with an admixture of 
elastic tissue ; these bundles are called fascieuli, they are prismatic 
in shape, and of different sizes in different muscles, the ay 
coarseness or fineness of a muscle depending chiefly on the size of 
the fasciculi, The fibres themselves are cylindrical, or oval in 
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‘to constitute the true structural 
that both fibrils and discs are alike acci- 
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Kalliker considers that each fibre arises 


tudinal extensi: ul as som 
Wee jon, and not, ie 





r the tranaverse marking» in striated muscle 
to time been propounded, but none has hitherto 


2 STRIATED MUSCULAR FIBRE. 
met with general acceptance. The theory advanced by Mr 
Wilkon, and first i ie we epoda i te 
same form that it has appeared in all the editions. aE 
“The ultimate fibril of animal life is cylindrical when {solated, 
and probably polyhedral from pressure when forming part of an 
ultimate fibre or fascl adi an 
inch, and is composed of a succession of cells connected 
surfaces, The calls are: Sled wit wien 
may be termed myoline. The myoline differs aah 


pn  cumstance 


! 
i 


Se 

example, when a 
ia eomeraation: fibril in its passive etate 
ee iy there will 
et =a series of dark 





i 





ay 





com: 
strat slowing 8 pair of cells 
the manner in whiol ‘ing the densest 
Prodeced oy the asl of myoline, and 
Eigon orth tbs are hence highly refnae- 
tive, while the tran 

rent spaces are constituted by a pair of cells containing a more 


fluid myoline. When the fibrils ure collected together bo 
form an ultimate fibre or fasciculus, the appearance of the 
altered ; those which look dark in the single fibri), that is the 
refractive, being ranged side by side, constitute the bright 


of the fibre. the ultimate fibril is very much stretched, 
two highly refractive cells appear each to be double; while the 
transparent apace is evidently composed of four cella” 

Krause * believes that the fine line seen crossing the light stripe, 
and referred to above as the secondary aaoes indicates the existence 
of a delicate transverse partition springing from the sarcolemma, amd 
dividing the interior of the muscle into. a number of dise-like com- 
partments built up one over the other. He also believes in the 
existence of a delicate lateral membrane, closing in the sides of the 
sarcous elements; the elementary fibril comes thus to be m 
of a linear series of square boxes or “muscle caskets” united 
their ends. 

Dr. David Newman,+ taking up the investigation at this point, 


? it 


* Krauso, “ Gber den Bau der quorgestrolften Muskelfaser” (Zeltsch. {Ur ration. 
Modiotn, 1868, 965, und 1949, mM), 
+ Newman, Journal of Anatomy and Physiology, vol. xill, p. s4p. 
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STRIATED MUSCULAR FIBRE. 35 


and accepting Kranse’s views as far have here explained them, 
haw to ‘phate Abdeerbdes erro aes 
di contraction. He 





Seer et tl the linders of am it is evi- 

| pater GeaNeIGA iH ots ons saute Lncrease fn 

(ransverse measurement, without actual diminution in volume. ‘That 

the broad dark bands are toa extent of fatty matter 

may be demonstrated ka ples of living frog’s muscle in 
ie wi 


ii 


a ae ‘aceti after a short time the 
iu Se ereg re an ewell qlotien of Sut take their place, 
ny frog's muscle amounted +52. 
ripe Saunier Hines wecally neither divid ae 
i nor anasto 
but an exception to this rale is found in the muscles of the tongue 


and which do both. The fibres of the facial muscles 
also, ‘they are attached to the skin, frequently divide into 

0 ipuaiaor Pevotontery mussnlar fibres (called also 
ee fic life) consist of elongated, eons nu. 
eleated cells, pointed at their ends, and from mutual 
prearare in transverse section. The nucleus is oval, 
and #0 80 elongated as to deserve the name of columnar ; 
itcontains an elaborate network of very fine fibrila The body of 


and traces of longitudinal striation ; 
pean wPeir chiang (neers 

wi 

transverse 


linear thickenings, here and there give the fibre a varicose 
‘appearance. The lines are most distinct when the cell 
is comtracted | The fusiform cells are united into little 


bundles or fasciculi by an adbesive interstitial substance, and the 
farcical, which are sometimes round and sometimes flat, are bound 








26 NON-STRIATED MUSCULAR FIBRE. 


ibundance. 
‘The faseiculi are connected by their ends with fine tendinous filr 
freien 
to nei urn) _ 
bouring Parts ee 


tions; in the preety ducts 
lands, as Wharton's 

‘ile duct, the calices \vis of the 
kidneys; in the capsule and trabeculae 
of the spleen, the ureters, bladder, 
urethm; on the rae irec? the 
deferentia and vesi 
prostate, Cowper's glands, and in the 
Fallopian ery iterus, and vagina 

lopian tal w 5 

in see membrane ; in the middle 
coat of arteries, ae and lymphatic 


2 
# 
2 





aaah in oe of 
10. 4o—! ‘ the mammary glands, in 
it fans oentery of howe; the scrotum, and around the hair follicles, 
showing that each cell consist and many of the sudoriferous and se- 
of & central bundle of fibres 
connected with the intr baceous ducts, 
nnclear network, and a sheath The heart, although involuntary in its 
with annular thickenings. action, is composed of striated muscular 
fibre ; it presents, however, certain structural liarities which dis- 
tinguish it from both classes of muscle ; the description of these will 
be found along with the general account of the organ in the 
devoted to the deseription of the viscera, 
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NERVE TISSUE. 


The nervous system consists of nerve centres and of rounded or 
flattened cords, called nerves, which connect the centres with each 
other, and bring them into relation with the surface of the body, and 
with the different organs. ~The Pray rest re constitute the 
great nervous centre, or cerebro-spinal axis, the great majority 
of the nerves spring from this centre or are connected with it, There 
also exists a secondary system of nerves called sympathetic, the centres 
of which occur in the form of numerous minute masses named ganglia, 
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38 NERVE FIBRES. 


The primitive sheath disappears when nerves enter the substance 
of the train ox spinal coed, and is also absent from many nerves in 
this peripheral distribution. 

The pulpy substance which lies between the primitive sheath 
and the central thread is called the medullary sheath (white matter 
of Schwann). It is viscous, clear, transparent, and easily susceptible 
of tion, and is converted in its coagulated state into an opaque, 
granular, white substance. It is found to consist toa large extent 
of fatty matter, and, after nerves have been some time removed from 
the body, becomes irregular in outline, its margins become wrinkled, 
and portions of it assume the form of round or irregular nodules; 
these changes are presumably the result of a kind of ion. 

The centre of the fibre is formed by a firmer and more homogeneous 
band called the axis cylinder. It is elastic, greyish in colour, has a 
very faint and indistinct boundary line, and is generally flattened or 
oval in transverse section ; it is about one-third the thickness of the 
nerve fibre. It often presents traces of longitudinal striation, and 
may occasionally be split up into fine filaments, this taking place 

ally at the commencement and termination of a nerve ; these 
filaments have been regarded by Max Schultze and others, as the 
ultimate structural elements of the nerve, and have hence been 
called primitive fibrille. The axis cylinder is distinguished from 
the other parts of the nerve fibre by its becoming deeply coloured, 
when a thin section of fresh nervous matter is placed in a solution 


of carminate of ammonia, while the primitive sheath becomes only 
faintly tinged, and the medullary sheath is totally unaffected by 
the reagent. 


Nodes of Ranvier.—Medullated nerve fibres present breaks in 
the continuity of their structure at intervals of about 2, of an 
inch. At these points the axis cylinder is continued uninterruptedly ; 
the primitive sheath also passes over the breaks, but as the fibre is 
here smaller than elsewhere, the sheath is drawn inwards towards its 
centre. The medullary sheath is, however, completely interrupted, 
terminating by a rounded edge. ‘The primitive sheath is separated 
from the axis cylinder by a small quantity of material of an albu- 
minous character, and corresponding in its behaviour with reagents 
to the incellular substance which we have spoken of, as cementing 
together neighbouring cells. These breaks in the nerve fibre have 
been named from their discoverer the Nodes of Ranvier. 

Non-medullated or Gelatinous Nerve Pibres are found in the 
great nerve centres as continuations of the medullated fibres ; they 

. also constitute the greater number of the fibres of the sympathetic, 
and the whole of the olfactory nerves in man. In the brain and 
spinal cord, they are often found to be connected with the processes 
of the multipolar nerve cells, and often serve to connect the 

lullated fibres with those cells They are pale in colour, 
flattened, and bounded by single contour lines; they measure 
from to of an inch in diameter. In structure they 
are found to consist of a transparent, apparently homogeneous 


x» NERVE CRIS. 


triangular in shape, having their bases directed towards the centre 
of the brain, and their apices towards the free psa 
angles they give off fine cer Nerve cells vary 
to soso of an inch in width, 
lear transparent nuclei, in the centre of each of which a nucleolus 
is visible. ‘The cells’ contents are often granular, of a light brown: 
or greyish colour, and present traces of striation, such as We noticed 
in the axis cylinder of medullated nerve fibres ; not nent! 
they contain deposits of brown pigment, They are undoul 





Fro. 45 —Multipolar ganglion cells from the brain. 1. A cell, one of whom 
(oo'teoomes the axis eylindar of a nerve Sbro (0). a. A call (9) conmectad wt 
Soother 0) ty sosane of s cossmnlanure (>, Dingremn of Hiren ous  omunaaeal 
moans of commissures (0), and run! (h + A multipolar 

containing back pigment. 


protoplasmic. No distinct limiting membrane or cell wall has been 
ascertained to exist, but each cell is lodged in a kind of capsule com- 
of fine connective tissue, and lined by a delicate layer of 
ttened epithelial cella The cell processes are composed of proto- 
laam of the same nature as the cell itself, they alto present traces of 
Forillation, and are likewise destitute of a limiting membrane. 
One or more processes of each nerve cell may be traced into a nerve 
fibre, becoming continuous with the axis cylinder of the fibre ; other 





Hae 


Hi 








' utitt 
a é Hn 
Lisa uy ie 
He ie igs i 
ATE 3 2 il ales fly ia 
ait Hie i aa 





oy GANGLIA, 


fil f which is straight, and. 
atieatenomire ibres, one of wl i pny Lerytey =f 


distance onthe ober ur 
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face of the cell. According 
to Arnold the central fibre 
is connected with the nucleus 
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Fio, 47.—Structure of ganglionic norvecsll. , & nerve is a rounded or 
A. According to le, to 
Arnold a. Central Hire.” de Bptral which forms 
© Capsule of ganglion, pe ecni Shin acall 
centres and all the parts of the body. The nerve conds are surrounded 
by a strong sheath of fibrous membrane, which not only preserves 
their rounded form, but forms septa which pass into the interior of 


blood-vessels reach the interior of the cord. 

In many cerebro-spinal nerves the nerve sheath can be 
into two layers, the outer continuous with the dura mater and the 
inner with the arachnoid, the former has been named the epi 
and the latter the perineuriwm. Between theee layers there is a 
small space continuous with the subdural space of the brain and 
spinal cord. 

Branching of Nerves.—A branch of a nerve consists of several 
funiculi which leave the parent trank and become invested with a 
neurilemma derived from its sheath. 

Inosculation or Communication.—Nerves frequently form june- 
tions of a portion of their substance so as to become complex im 
structure, but in such cases the individual nerve fibres do not as & 
rule communicate with each other, but remain separated by their 
medullary and primitive sheaths. In the nervous centres, however, 
in the peripheral distribution of the nerves, and, in rare instances, 
in their trunks, the fibres themselves branch and form communica- 


“ PACINLAN OORPUSCLES. 


hundred of these bodies, and at the extremities of the fingers they 
are especially numerous. They are situated for the most part in the 
subcutaneous areolar tiseue, are clear, transparent, and glistening in 
appearance, and traversed internally with white streaks. In struc 
tare 6 Paciuian body 38 composed froen Erenty to sixty. conesntzic 
layers or les of areolar tissue, separat containing a 
seyous fluid. and having e central cavity also filled with serous fluid, 
which contains the free extremity of a nerve fibre, divested of its 
sheath and medulla and reduced to the condition of an axis cylinder. 
The intercapsular spaces are wider between the external the 





We el nore Fia, 49. Pacinian oorpuscle from the 
‘oe at mooentery of a.cat. a. Anerve forming 

Tote ‘of the the stalk. 0, The system of capsules, 
onme ¢. Axial canal o internal bulb, within, 

‘hich the axis cylinder ends forked. 


internal leyers, and each capsule is lined by a single layer of 

juamous epithelial cells ; neighbouring ca] are often branched 
ahd connected with each other by fibres. ey stalk of the 
corpuscle consists of the medullated nerve fibre entering it, and 
the sheath of the nerves may be traced into the outer layers of the 
capsule. The axis cylinder included within the central cavity ends 
ia ae smal] rounded tubercle, and not unfrequently is bifid or even 
tri 

The end bulbs of Krause have been ascertained to exist in the 
sclerotic conjunctiva, the mucous membrane of the floor of the mouth, 








in company with fanetionte nerves The non-med fibres” 
te in the multipolar cella of theo ae 
branches of the aympathetic nerve eae some 

colour, having reference to the greater or preponderance of the 

white or ganglionic fibres ; thus the splanchnic nerves are white, the 

mesenteric branches greyish-white; and the fi 

the branches of the carotid arteries reddish-grey and soft (nervi sub- 

ul, mallee); the canliac branches and pelvic plexuses are also j 


In their peripheral terminations the branches of the sympathetic 
nerve present numerous minute, almost pombe i Fog. taco 
are especially remarkable on the carotid rare Le 
lexus, upon the heart, around the root and in substance of | 
lunge, upon the supra-renal capsule, on the lymphatic Gf 
posterior wall of the urinary bladder, and occasionally: in 
= In structure these ‘ganglia are identical with the 
gan, 





BLOOD-VESSELS. 
‘The blood is distributed throughout the body by means of a series 
of tubes, which fun the ation etagtall Gas eal 


and tissues, again return to the heart; thus blood in. its 
course constantly returns to the centre from whence it was sent forth, 
and it is this which constitutes the circulation. The tubes which 
carry the blood are called blood-vemels ; are of three kinds— 
namely, those which convey the blood from the heart to the tissues, 
; those which run thro the Hanes and orm) ams 
laries ; and those by means of which the blood is returned from | 
tissues to the heart, veins, ‘ 
‘The artery proceeding from the left ventricle of the heart contains 


s STRUCTURE OF ARTERIES. 


able, as in the circle of Willis in the cranium, or in the distribution 
of the arteries of the heart. It is also strikingly seen in situations 
where obstruction is most likely to occur, as in the distribution 
to the alimentary canal, around joints, or in the hand and foot. 
Upon this free communication existing everywhere between arterial 
branches is founded the principle of cure by the li of large 
arteries ; the ramifications of the branches given off from the artery 
above the ligature inosculate with those which proceed from the 
trunk of the vessel below the ligature ; these anastomosing branches 

and constitute a collateral circulation, in which several large 
branches perform the office of the single obliterated trunk. 

Structure of Arteries.—Arteries are composed of three coats, 
external, middle, and internal. 

The external coat (tunica Kaabii is firm and strong ; it is thin 
in the large arteries, but thicker than the middle coat in arteries of 
emall and medium size, 
and is comy of white 
fibrous and elastic tissue. 
The white fibres are ar- 
ranged in close bundles, 
which run forthe most part 
diagonally or obliquely 
across the vessel; they 
form by their inter-com- 
munication a firm felted 
membrane, with minute 
interspaces, in which lie 
numerous branched con- 
nective - tissue corpuscles. 
Among the white fibres a 
few elastic fibres are found; 
these are most numerous 
in the inner layers (that is 
to say, near the middle 
coat), and are arrany 
longitudinally. The inter- 
lacement of the fibres is 
closest in the inner layers, 
Fio. 51.—A small artery. At b, the homogenoous and becomes looser as we 

internal layer; c, middle tunic formed of con- approach the outer sur- 

tractilo Bhre cells; d, the external connective- face of the vessel. Longi- 

Steno tele, tudinal bands of unstriped 
muscular fibre have been described as existing in the outer coat of 
many of the larger arteries, such as the splenic, renal, mesenteric, 
axillary, popliteal, and femoral. 

The takddle coat (tunica media) is in all arteries the thickest and 
most important, It is composed of many layers of smooth muscular 
fibres, with, in the larger arteries, the addition of elastic tissue, and 
a small quantity of white fibrous tissue ; these structures are almost 





THE MIDDLE CoAT. 39 


entirely arranged transversely. This coat is very brittle, and hence 
is easily cut through when a ligature isapplied. The smooth muscular 
tissue ts almost only component structure of the middle coat 
of small arteries; in which 
there are two or three laminz, 


the 
inch in di to Fra. 52. —Smooth 
rhe of an inch long, “being call from 
Errangel in rings ; in smaller > dala "coat of 
arteries there in but one mus- Front the pont 
colar lamina, the elements of gl far gPhone 
the fibres being shorter, and in Pek degen 
Proportion as the arteries are ine indlameter. 
more, minute, Decoming re Screa tke’ ane: 
juced to the earliest devel n 
se oe ca certs 
elliptic cells with oblong nu- fg 
cee mately are omn aig arn 
Pletsly lost In srterien of ( Steguited “50 
jum size, elastic fibres are ae 
ruperaided to the muscular ae 


arteries the smooth muscular fibres are diminished in number 
iy and are scattered among the layers of elastic tixsuc, 
of which the middle coat of large arteries is princi 


medium wize as fine fibres disposed in a network 
of wide meshes. In the larger kind of medium- 
sized arteries, the elastic network is mingled 
with areolar tissue, and a tendency to the alter- 
nation of these tissues begins to be apparent. 
While thus encroaching as it were on the 
structure of the middle coat of arteries, the 
elastic time presents a corresponding series of 
transitional forms ; at firet it existe as fine fibres 
dixpowed singly or in a fine network with 
meshes ; then the fibres become larger and the - 
meshes ‘clover, and interlaced so a8 to form a Fin. 55—Elastic mem 
fibrous membrane with narrow meshes; next, brane of the fene 
by the increase of breadth of their fibres and strated kind: from the 
their intimate union or fusion, a homogeneous carotid artery of the 
membrane is formed, in which the meshes bore Magnified 5» 
: Y oe 

appear ax simple perforations (fenestrated mem- 

brane) In medium-sized arteries the elastic tise forma a single 
layer lying exteriorly to the muscular fibres ; in the largest arteries vf 
this clase it is mingled with areolar tissue, and exhibits a tendency 
tw become laminated, the lamina: alternating with similar layers of 





inner surface of the artery 
subepithelial 1 


tudinal rage when the vessel is 
extremely delicate, and ix 


becomes 
the minute venela, Ex! this 
retical al baie gy 


ternal coat of elastic tissue and epithelium, 
Fae te Pha, The arteries in their distribution 
colts fintag ah artery. are hu in a loose areolo-fibros 

ment which ¢e) them from 
tissues, and is called a sheath, Around the principal vessels 
sheath is an iny t structure; it is com areolar 
intermingled with aponeurotic fibres, and ts continuous with the 
fascia of the region in which the arteries are situated, as with the 
thoracic and cervical fascia in the neck, transversalis and iliac 
fascia lata in the thigh, &e, The sheath of the arteries contains 

accompanying veins, and sometimes a nerve. 
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‘The veins are the vessels which return the blood to the auricles 
of the heart, after it has been circulated hy the arteries through the 
various tissues of the body. They are much thinner in structure 
than the arteries, 0 that when emptied of their blood they become 
flattened and collapsed. The vemns of the systemic circulation 


pos the dark. Eres Se seats a anes ban oe ae | 
cay stem to the right aw 
found after death to be more or lees distended with that ‘fail 
‘The veins of the pulmonary circulation resemble the arteries of the 
systemic circulation in containing Lite phen re or arterial 
pee ngs they transmit from the capillaries of the lungs to the 
eft auricle, 

The veins commence by minute radicles in the capillaries whieh 
are everywhere distributed through the textures of the ry and 


converge to constitute langer and larger branches, till the: 
nate in the main trunks which convey the venous blood 
to the heart. In diameter they are larger than the i 
like those vessels, their combined arew would constitute a 
cone, whereof the apex is placed at the heart, and the base 
surface of the body. It follows from this arrangement, that 
blood in returning to the heart is passing from a 
smaller channel, and therefore that it increases in rapidity 
its course, 


al 
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LYMPHATIOS. 


Lymphatic vessels form a secondary vascular system and serve two 
important purposes namely, to convey into the ‘blood the ets 
of intestinal digestion, to return to the blood materials which 
having been once used do not require to be excreted, but may, after 
undergoing change or elaboration in the lymphatic vessels and glands, 
be again used for the building up of tissues. The vessels emploved 
for the first of these purposes are called lacteals, from the milky 
fluid they convey ; the rest of the vessels are called lymphatics, from. 
the fuid contained being clear and transparent (lympha, water). 
These two kinds of vessels do not differ structurally from each other. 

‘The lymphatic system consists of three parts, vessels, capillaries, 


On oeatle vessels of kinds — la 1s, Hh 
are two kinds— vessela, as the 
shueacie duct and a catbuaries end ‘al el euch as are 
found throughout ly generally. th kinds possess a t 
number of valves placed at very short distances from each other 6 
that when a lymphatic vessel is inflated it presents a beaded aj 
ance. The valves are almost identical in structure and arrangement 
with those described in connection with veins, consisting of one or 
two semilunar folds formed by the lining membrane of the vessel. 

The large vessels correspond in structure to veins, and have three 
coats of extreme thinness ; the outer formed of delicate fibrous tissue, 
the middle of striped muscular fibres, and the inner of elastic tissue 
supporting a single layer of nucleated epithelial cells, of elongated 
form and with sinuous edges. 

The small lymphatics are very numerous, being found in every 
part of the body, in every organ, and probably existing in every 
tissue. They are much more numerous than the veins, but are of 
mnicrrncopic size ; they form, by their communications, complicated 
plexuses, the mneshes of which are often exceedingly close. Their 
walle are formed by a single layer of flattened epithelial cells with 
sinuous edges and nuclei which are not in the centre of the cells ; 
their tubular shape and the existence of valves serve to distinguish 
them from the lymphatic capillaries 

Lymphatic Capillaries —These are often larger than the smallest 
trunks, but are distinguished from them by the extreme it larity 
of their shape and absence of valve They vary greatly in their 
arrangement in different parta, cometimes ensheathing the blool- 
vessels, at others forming irregular lacunar cavities, or, yet again, 
enclosing the bundles of fibrous tissue in a tendon, and forming for 
them a delicate sheath. In whatever form they exist, they may be 
identified by pencilling the tissue with a solution of nitrate of silver, 
when the epithelial cells are made evident by the coloration of the 
intercellular cementing substance. The wall is formed by a single 
layer of cella, which differ from those lining the smallest lymphatic 
vessels by Leing shorter, and having more sinuous outlines. 








46 LYMPHATIC CAPILLARIES. 


fone ian apes ee 

here be fully described ; the most im) 
that there are frequent invaginations of the blood-vessels, 
lymphatic tubes or by an inhecennanl essa of 

uses lined with SOREN and, second, that the 
communicate with the surface of the serous 
‘of openings called stomata, which are beedene ee 
epithelium differing in character from the cells wl form the 
surface of the membrane, The germinating cells when ripe be- 
come detached, and form free lymph cells. 

It will be thus sen that there are two chief forms in which the 
lymphatics originate, namely, by or sinuses lined by a com- 
plete ae and by irregular lacuna, lined only on one side by 
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colour, placed at short intervals in the course of ‘the «mall lymphatic 
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a LYMPHATIC GLANDS. 


the periphery, and become connected with the interior of the capmule; 
they thus form numerous septa which divide the cavity of ‘he gusd 









inch wide), which com- 
municate with each 
other by small openings 
in the itions, In the 
med part the tra- 
becule exist as flattened 
cords or bands, which 
form by their communi- 
cations a network, the 
meshes of which freely 
n into each other. 
e alveoli of the cor- 
Beat ie meshes of the 
medullary part are occu- 
pied by the proper glan- 
dular or adenoid tiseue, 
which in the former takes 
the shape of oval masses 
{fllicles), and in the 
sizer, that * conde or 
cylinders me 
Pfui of sms oe Mgt deed plindee), “En both 
‘trabecula covered by epithelium. ¢. Lymph sinus. cortex and medulla the 
Medullary cylinders composed “of “adenuid gland pulp or substance 
fenae. is separated from the 
trabecule forming alveoli and meshes by a space of nearly uniform 
width throughout ; this is the lymph sinus or lymph channel. It 
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extremity of the Fallopian tube the serous membrane is continuous 

Tenis nar ats cea er 

membrane art lungs, its arrangement is: A 

others, as the peritoneum, it Urey comple owing 9 the ‘number 

of organs contained in the cavity; but (except the 

the two layers can easily be made out. aS ie 
mn 


if 


Fi. 62 — Plan of 0 4 of the ined organ enter 
ze ~ 7 

in Bree pete yebaen bpm ho 
2 Parietal layer of i 

Scone mem ous membrane, is in reality 

Yeon pre; outaide ee accom 

ing plan of such a sac 

fontlined Cree: Will give 5a ego 

ner 

Structure.—Serous membranes are lined by a layer of flattened 

epithelial cells with sinuous and clear oval m each con- 

taining one or more nucleoli, Openings exist in many of the serous 


capillaries ; they ure called stomata, ure commonly oval in and 
are bordered by cells which are thicker and of a more granular 
character os tl oes oem La of ae surface, As aoe —_ 
are actively growing, and of uce free corpuscles, 

2 Tec escribed bp Klein 
under the name of 


other 


membranes, which, ax stated above, communicate with eh er 






stainod wit nitrate of allver, "a. Jplthetial substance formed of yel- 


gulls covering the goneral aurfsce of tie membrane. Jow and white fibres ated 
& Smaller cells over a lymphatic capilary, in which 11 WO Oy 
v 1 


wido-wtomata be le ‘cay 
paoudost may be seen. é 7m if me 
the ground substance also contains branching connective-tissue calls 


lying in cell spaces, many of the processes of which pass up between 
the  ithelial cells of the BES and form thier The 
fluid secreted by serous membranes is almost identical with the fluid 
part of lymph, and from the fact that the cavities formed by serous 


{ 


Structure of Synovial Membrane.—Synovial membranes are 
formed entirely of connective tissue, the deep layer being composed 
of ramified corpuacles embedded ina ground substance, The free 
surface was formerly described as being covered by a single 
flattened epithelial cells, but further investigntion has 
the fact that the only cells found on the surface are of the 
and anastomosing id, similar to those in the deeper layer 
the tissue, and that surface between colls is formed 
albuminoid ground substance. Here and there, however, the 
become so aggregated together, as to present some resemblance to an 
epithelial layer; but this tion only takes place in isolated 
patches, and not over the whole membrane. 

The synovial membrane a little beyond the edge of the 
articular cartilage, and its cells becoming changed in form and Josing 
their come to bear « close resemblance to cartilage cells ; 
thus becomes quite impossible to determine the exact spot at which 
the membrane ceases. Synovial membranes are well supplied with 
blood-vessels which pass a little way into the cartilages, ‘where they 
form a circle of anastomosis, and terminated by loops a 
‘usual elas 


it 
which form them being dilated beyond the si 


MUCOUS MEMBRANE. 


Mucous membrane is the tissue which lines all the internal passages 
which communicate with the surface of the body. It secretes a 


nostril, mouth, and anus ; the second at the orifice of the 

the male, of the vagina in the female. Every duct which opens into 
either of these tracts is a tubular prolongation of the mucous mem- 
brane ; and the various glands which pour their secretions into the 
alimentary canal on the one hand, and those connected with the 


bladder and of generation on the other, are but compli 
ramifications of that membrane continued to them thi their 
tive ducta. 


a 


a eecoplenre (moons) Tagmibenne 6/2 sh Gee ay 
serous membrane, but more complex. It consists of two portions— 
one, the corium, a tough fibro-vascular layer; the other the epi- 








constituents as in serous mem- 
branes, namely, secreting cells, 
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spheroid 
form, and the supporting tissue is reduced to a homogeneous 
brane, of great ae called the “basement membrane” 

Glands be divided into six forma, three of 
described as simple, and three as compound. The former 
simple follicle, saccule, and tubule ; the latterthe compound 
wrihe vinsple fellielo te merely a depreaion,seaamstiione 

e merely a depression, 
the finger of Spawn lined. with cells meetly of the r 
variety, but with some ae spheroidal cells 
narrow cavity between. cells is called the lumen of the 
‘The best examples of this form of gland are to be found in the 
intestines, where they are called Lieberkuhn's follicles, 

‘The simple tubule is an elongated follicle, the deeply 
end becoming convoluted like a ball of twine; the upper part 
tube is lined with squamous, and the lower with 
‘The sweat glands of the skin are examples of the si 


gland. 
land. 
» The saccule is a pouch-like sac, dilated below, and con- 
nected wit RE pad Meee The saccule is 
erowded with cells, chiefly ks eroidal form, so that little or mo 
free cavity or lumen is left, The sebaceous glands connected with 
the hair follicles of the skin are examples of this form of gland, 
‘The compound follicular gland is a follicle, the termination of 

which is cleft into two or three divisions. The gastric follicles near 
the pyloric end of the stomach have this form, 

© compound tubular gland consists of branching tubules 
which become convoluted at their deep extremity. This arrangement 
may be observed in the tubuli uriniferi of the kidney. 

¢ compound saccule is better known under the title of race- 
Etied Lap ‘The salivary glands, pancreas, mammary gland, the 
lac 


i 
f 


i 


fee ibe 


this class, The racemose gland presents to the naked eye the 
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large Remeplaanis, with nuclei near their attached 
The fearon il th nt ace en al 


@ cells are 


central cavity or lumen being left 
cya ai anil a eo gh serves also to 
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CG leet =. Competing Subalar gland. 3- Compound 


to su a network of capillary vessels 

ik sapie hl the ad eal. The aeini of m lobale open 
the ducts from the Iobules unite to form 

Tee tea wh esaity terminate in a single excretory chunne! 
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y and », Branching of 


Sg ee nerves in salivary 
ar >. Tertal ‘of the norve In the nucleus 
a ff Ie eet call, 5, Varicose nerve fibres entering 


- ira as in the lachrymal and 
sects terminal ducts are eight or ten in number. 
with ce pen epithelium. 


(buted to glands are numerous and of large 
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58 O8TEOLOGY. 
ae vertebra is a part. The body of th tal ar cm 


stituted by the first. nib and its cartilage with the upper pies 
of the sternum. Such a segment is acs 
because it has a hemal as well a8 a neural arch, ees 
dorsal are the only complete verhie ie tee we 





ao ‘ioral yore sie u reese rudimentary 


The trunk of the ty thas formed of vertebral segments Kas 
connected with it the limbs, which are reckoned as appendages for 
the purposes of movement, and which nr in different animals 
according as their locomotion is on the land, in the water, or in the 
air, Varied as are the modifications, there is a sufficient similarity 
‘between the limbs of terrestrial animals, the wings of birds, and the 
fins of fishes to enable us to see that they are all constructed on 

same principle. 


GENERAL CHARACTERS OF BONES. 
Bones are divisible into four classes :—Long, flat, round, and 


« long bones are found principally in the limbs, and consist of 
a shaft and two extremities The shaft is cylindrical or prismoid 
in form, dense and hard in texture, and hollowed in the interior 
into a medullary canal. The extremities are broad and ex] 
to Cites with mip bones; and are cancellous in internal 
— Be the exterior of the bones are processes and rough 
surfaces for the attachment of muscles, and foramina for the trans- 
mission of vessels and nerves, The character of long bones ia, there- 





-stepsen 


‘The vertebral column is the ce 
thorax, and upper extremities. 
rate bones called vertebra, which, altho 
of motion on each other, yet give to t 
flexibility. 

The vertebre admit of a division 1 
vertebre: are twenty-four in number, 
the three regions of the trunk which tl 
eal, and lumber. The falee vertebra: 
into two bones, the sacrum and cocey 
vertebree may better comprehende 
panying table :-— 


Cervical, 
True vertebra { 7 Dorsal, Fr 
24 5 Lumbar. 


Characters of a Vertebra—aA veri 
centrum, two laming, a spinous Rroces 
and four articular processes. The body it 
tebra ; and, by its articulation with adjoir 
and support to the trunk. It is flatten: 
in front, and slightly concave behind. 
stricted around the middle, and pierced b 
which give passage to nutrient vessels. 
single opening, or several, for 
vertebrae. 


‘The lamina commence upon the sides 
body of the vertebrae by two pedicles ; the 
beck enclose a, which --— 
spinal ™- 








6a ATLAS, 


‘The Atlas (named from supporting the head) is a simple ring of 
bone, without body, and composed of arches and processes. 
anterior arch is the shortest ; it has a tubercle on ite anterior surface, 
for the attachment of the longus colli muscle; and on its 

is a amooth surface, for articulation with the odontoid process 
of the axis. 

‘The posterior arch is longer and more slender than the anterior, 
and flattened from above downwards ; at its middle is e rudimentary 
spinous process; and upon its upper surface, near the articular 
processes, a shallow groove at each side (sometimes converted 
into a forainen), whieh ent ei supe ection the noted, 
and supports the vertel artery fore forates jure 
mater) end the first cervical nerve. ‘The intervertebral notches are 
peculiar, from being situated behind the articular processes, instead 
Of before them as in the other vertebre. The transverse proces 
are not bifid ; they are remarkably large and long, and are pierced 


Fio, 71.—The upper surface of the 
‘atlas. 3. The 





2. anterior 

r0} the anterior arch. 
H ‘murtace of the 
odontoid on the: 
surface of the anterior 

Perso atch witha raat: 
ment process. 
Intervertebral nots sf The 
transverse process. 6. Tho verte- 
bral 7. Superior articu- 
Jar a 8. Tubercle for the 
attachment of the’ 


ment, ‘The tubercle referred to In just above the head of the fyure; the convexity 
below it is the margin of the inferior articulating process, 


by the foramina for the vertebral arteries. The articwar 

are situated on the most bulky and strongest part of the atlas 
The superior are oval and concave, and look inwards, eo as to form 
a kind of cup for the condyles of the occipital bone, and ure adapted 
to the nodding movements of the head; the inferior are circular, 
and nearly horizontal, to permit of the rotatory movements, Upon 
the inner face of the lateral mass which sup] the articular pro- 
cesses, is a small tubercle at each side, to which the extremities of 
the transverse ligament are attached, a ligament which divides the 
ring of the atlas into two unequal segments: the smaller and ante- 
rior, for receiving the odontoid process of the axis; the larger and 
posterior, to give passage to the epinal cord and ite membranes, 

The Axis (vertebra dentata) is co named from having a process, 
shaped like a tooth, upon which the head turns on a pivot. The 
body is of large size, and supports a strong process, the odontoid, 
which rises perpendicularly from its upper surface. The odontoid 
process presents two articulating surfaces ; one on its anterior face, to 
articulate with the anterior arch of the atlas; the other on its poe- 
terior face, for the transverse ligament: the latter surface constricts 
the base of the process, which hus given riee to the term neck applied 








Oy DORSAL VERTEBRA. 


of dense, smooth bone ; in the recent state this is ocoupied 
of carti The paiflar ate otvong, and the lance td eo aces 
eho foramen small and round, and the inferior tnlervertebral 


and 
strong, and directed obliquely backwarls Upon the anterior and 
superior aspect of their summits is a small facet for the articulation 





of the tubercle of a rib, ‘The articular processes are vertical, the 
rior facing backwards, slightly rupwans and outwards; the 
forwards, slightly downwards inwards, 

‘The peculiar vertebra in the dorsal region are, the first, ninth, 
tenth, eleventh, and twelfth. The first dorsal vertebra approaches 
very closely in character the last cervical. ‘The body is broad: from 
side to side, and concave above. ‘The superior articular processes are 
oblique, and the spinous Foe horizontal. It has an entire arti- 
cular eurface for the first rib, and a half surface for the second. ‘The 
ninth dorsal vertebra has only one half-articular surface at each side, 
The tenth has a single entire articular surface at each side. The 
eleventh and twelfth have each a single entire artienlar surfece 
each wide; they approach in character the lumbar vertebrie ; their 
trangveree processes are very short, and have no articulation with the 
corresponding ribs, ‘The articular facets are placed ‘on the 
thick and strong laminw, and partly on the bodies. 

rocesses of the twelfth dorsal vertebra are rudimentary, and its 
ferior articular processes are convex and look outwards. 

Lumbar Vertebre#.—These are the largest pieces of the vertebral 
column, The body is broad and large, its upper and lower surfaces 
are nearly flat, and present a kidney Yahapet obttinas pedicles 
very strong; the lamina short, thick, and broad; the saferior 
intervertebral’ notches very ‘and the spinal foramen large and 
oval. The spinous process is thick and broad. The transverse 
are slender, pointed, and directed very lightly 
superior articular processes are concave, and backwards and in- 











« VERTEBRAL COLUMN. 


it in the last lumbar be Y 

Aperene i slo the te dabei ee 

which in the dorsal region is the rib, while the post 
In the cervical 





ments are quite a) both by their 
ment to the vertel the vertebral foramen which 
them at their base. 
by the 
intervertebral cervical 
to the last lumbar. On each side of the 


coceyx. The to the bodies 
that region being thicker behind than in front ; 
di on the thickness of the intervertel 


antero-posterior curves, a alight lateral curve sometimes exists in the 
dorsal region, a convexity towards the right side.* 

\t.—The vertebre are developed by three primary and 
five lary centres Sy ait The centres are, 
for each lamina, and one bors ie 
apex of the spinous ‘one for that of each 
one for the upper and one for the under surface of the body. 
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centres; one for each lateral mass, and one (sometimes —— 
anterior arch. eee ae 


Pike primary centres of the vertebrw niake this wf/peeiie PREG 
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Tho. 75.—Posterior and lateral view of spinal column. 


a DEVELOPMENT OF VERTEBRAL COLUMN. 


the seventh or eighth week of e1 onic the laine 
eres 
the spinous, transverse, and articular processes, and the sides of the 

; they unite, to complete the arch, one after birth, and 


bod: 
with the body during the fifth year, ‘The epiphysea for, the extrenal- 
ties of the spinous and transverse their appearance at 


fifteen or sixteen, and become united to the rest of the bone between 
twenty and twenty-five. The epiphyses of thé body are somewhat 
later In appearance, and are consolidated between the periods of 
twenty-five and ees years of age. 

‘The ossifle centres, for the lateral ce he uniiep oenetaee 


sume time as those of the other vertebrae ; at 
the end of the second year. The one or two centres of the anterior 
during the first year, and become consolidated the 
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Jateral fe at the same time as the other 
iorly soon after birth, and with the during 


fth year. The centres for the body and odontoid 
during the sisth moonthy‘and are eonsslidatet dutag’ Bie Cita eae 
‘The body of the axis is more largely developed at birth than that of 


the other vertebra. The costal segments of the vertebra 
— during the sixth month, and become united to 
the fifth or sixth year; they sometimes remain permanent 
and constitute cervical riba The lumbar vertebre have 
centres for the mammillary processes, but the trumsverse 
the first lumbar is sometimes developed altogether from a sepanste 
centre, and may remain permanently separate, in that ease * 
Jambar rib, 

‘The ossification of the arches of the vertebne commences from 
above, and proceeds gradually downwards; hence arrest of develop- 
ment gives rise to spina bifida, generally in the loina  Ossifieation 
of the bodies, on the contrary, commences néar the centre, and pre 
ceeds towards the extremities of the column; hence imperfection of 
the bodies oceurs either in the upper or lower vertebra. 

—To the atlas are attached nine pairs 
of muscles; the longus colli, rectus anticus minor, reetus 
rectus posticus minor, obliquus superior and inferior, ius colli, 
levator anguli scapula, first intertraneversales, 

To the axis are attached eleven pairs—viz., longus colli, inter: 
tranaversales, obliquus inferior, rectus posticus major, interspi 
semi-spinalis colli, multifidus «pine, levator anguli seapalie, splenius 
colli, transversalis cervicis, and scalenus medina. 

To the remaining vertebre collectively, thirty-one pairs and one 
single musclo—viz,, posteriorly, trapezius, latissimus dorsi, levator 
anguli scapula, rhomboideus minor and major, serratus postions 
superior and inferior, splenius, sacro-lumbalis, longissimus dorsi, 
spinalix dora, cervicalis ascendens transversalis Stern trachelo- 
mastoid, complexua, semispinalis dorsi and colli, multifidns spine, 

ly, Fectus 


id 


interspinales, intertransversales, levatores costarum ; anferiorl; 








SACRUM. © 


snticns major, longus colli, scalonus anticus, medius, and posticus, 
peoas magnus, vee parrus, hese Tumboram, diaphraga, 


SACRUM isa triangular bone, situated at the lower extremit 
of Us vertebeal colnisin, and formed by the conolidation of tive 





false vertebra. It ix divisible into an anterior and posterior surface, 
lateral and a ior border, and an. inferior extremity. 

is concave, and marked by four transverse 

its constitution of five separate 
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isa rongh crest, 
the fifth remaini 

ion Of the sacral eee 

moceses of the true vertebrie ; beyond 


which the four posterior eacral foramina 
@ range of five tubercles correspondit 
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‘seral canal, and eend each a downwards to articulate 
‘The two descending processes are the sacral cor- 

i ior sactal foramina are smaller than the anterior, 
the posterior sacral nerves, Of the posterior transverse 


the first with the angle of the superior border 
asices acaased ral ant enters into the formation of 
the Sa sacro-iline ligament; the fourth and fifth are smaller, 


‘tnd serve for the attachment of the sacro-ischiatic ligamenta, 
The lateral border of the sacrum presents superiorly a broad and 
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70 SACRUM, 


car-shaped (auricular) surface to 
inferiorly a sharp edge, to which the 3 
ischiatic lignments are attached. The back part of this border 
marked by rough prominences and deep depressions Lets 
sacto-iliac ligamenta, =s 
On the superior border, in the middle 
face, corresponding with the under part 





tel; 

of the sacri canal; andjon cach side of this opening, an ut 

press which look bickwands and inwans like the superior ari 

cular processes of the lumbar vertebre, In front of 

process is an intervertebral noteh. 1" 
‘The inferior extremity of the bone presents a small oval surface 





which articulates with the coccyx ; and on each side a noteh, whieh, 
with a corresponding notch in the upper border of the coceyx, 
forms the foramen for the transmission of the fifth sicral nerve. 

‘The sacrum presents some variety in respect of curvature, 
the number of pieces which enter into its structure. The 
often very slight, and situated only near the lower part of the 
while in other subjects it is considerable, and occurs at the 
of the sacram. It is sometimes com d of six pieces, more 
of four, and, occasionally, the first oa second pieces remain 
nently separate, The female sacrum is wider and shorter 
male, its curvature is less, and is almost confined to the | 
the bone ; it also forms a greater angle with the rest of 
bral column, 

Development.—By thirty-five points of ossification ; five for 
of the first three pieces—viz,, one for the body, one for each 


alan 


i 





i 








rp OCCIPITAL BONE. 


thin, Between forty and sixty years, the enceyx becomes consli- 
dated with the sacrum ; this event taking place later in the female 
than in the male, 
Articulations.—With the sacrum. 
Attachment of Muscles —To three pairs, and one single muscle; 
on each aide the coceygous, behind the gluteus maximus, tm from the 
levator ani, at the tip the sphincter ani. 


OF THE SKULL. 


‘The skull is divisible into two parts, the cranium and the face 

the former being adapted, by its Erm" structure, and strength, 

contain and protect the brain ; the latter, the chief organs of seme. 
‘The Caaxtum is composed of eight separate bones—wiz,, the 





Occipital, ‘Two tem 
Two parictal, Sphenoid, 
Frontal, Ethmoid. 


OCCIPITAL BONE. 


This bone is situated at the posterior partand base of the cranium. 
It is trapezoid in figure, and divisible into two surfuces, four 
und four angles. 


Fic. 79. — External wai 
cipital bone. 1. Bu 
line, 9 External 
tuberance. 3. Spine. 
curved Tne” 
bei 6 Condyle of the: 
5. Pestertor condyiar 
‘which the rior 
mentefonads & py 
foramen con 
of the cundyle. 9 


procews this on 
Dal murfnce of tho bone formne the 


tit 
di 


lap 


Tigh projections into whic the 
odomtold Ngoments are 





External Surface —Is convex from above downwands and from 
side to side, Crossing the middle of the bone transversely, frosm 
‘one lateral angle to the other, is a prominent ridge, the superior 
curved line, In the middle of the ridge is a projection 
the external occipital protuberance, for the attachment of the 
ligamentum nuche; and descending from it a small vertical ridge, 


E 


for 


border i 
wtp a a groove, for the termination of the 
surface, which forms part of the jugular 











rs OCCIPITAL BONE. 
+ and a jrojesting procten which divides the tio, and ts called 
erat alee feria jogulacshamte ben 


r condylar foramen. pile - 
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two lateral. The superior is received into the interval formed 
Uy the taion of the dele per pore angles of the paral 


ea, Is with that ion of 
called the puoerer fontanaie "The inferior angle a the 
of the basilar process, which in the adult is united with the 
‘The lateral angles, at each side, project into the i 
the articulation of the posterior and inferior angle of the 
with the mastoid portion of the temporal bone. 
Development.—By seven centres ; four for the four parts of 
expanded portion divided by the crucial ridge, one for each condy! 
one for the basilar process, Ovsification commences in 
expanded portion of the bone during the sixth or seventh week 
birth the bone consists of four distinct pieces, called 


ipital, two ex-oceipitals, and ipital; the 
‘alte during the isd or ah gent, tbe la fol te 
fourth to the sixth year. After twenty the basilar process 
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low of the 
articulat 


fell 
in, to 


eee ON een with ite 
is arched and thi 
‘oral bone, The anterior border is concave, and the posterior 


inal direetion 


ix an arched line, the tem- 
ix attached, Beneath this 


the bone in a longitudi 


A very narrow 


y, 


by 
attachment of the tem 
and nearly in the centre 


from it 


poral 


of the 


ich marks the 
face is rough, 


hi 


eminence, W) 
the sw 


these 
the 
the 


parvetal 
of the oe 


aera italis; below the 
smooth, for the attachment of the fleshy fibres 


of 








6 PARIETAL BONE, 


the temporal muscle. ear aie bak ee a 
about one-third from its posterior extremity, is the parietal 
Yengitndteal aise oS, 


which transmits a vein to the superior 
foramen is often absent. Y 
Surface-—The internal table is smooth ; it ix marked 
by numerous furrows, which the ramifications of the 
meningeal artery, Ny i lepreasions called L, 
which correspond with the convolutions of the tain hice 
upper border is part of a shallow groove, completed by the opposite 
parietal bone, which serves to contain the superior longitudinal 
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sinus, Near this groove, some slight pits, which lodge the Puechio- 
nian bodies, are also observable. 

The anterior inferior angle is thin and lengthened, and articulates 
oe the 4 of the great pe st 2 henoid bone. Its a 
surface is deeply grooved for the middle meni artery 5 
roove being fequentiy converted into a closed camel. Theale 
inferior angle is thick, and presents a broad and shallow groove for 
the lateral sinus. 

Development.—By a single centre, Oassification commences in 
the parictal eminence at the same time as in the bodies of the 
vertebra (seventh or eighth week), The whole of this bone ix 
developed from membrane. 

culations.—With jive bones; with the opposite parietal, 
occipital, frontal, temporal, and sphenoid. 

Attachment of Muscles. — ‘» one only, the temporal. The 
aponeurosis of the occipito-frontalis glides over its upper surfuce. 


FRONTAL BONE. 


‘The frontal bone bears some resemblance in form to the under 
valve of a scallop-shell, It is situated at the anterior part of the 


FRONTAL BONE. 7 
keene en ere sid testin in the construction of 


the and nose. Hence it is divisible into a superior 
or frontal and an inferior or orbito-nasal portion. Each of 
feoeamparloapracimenthe’ crsatestion an erteceal ani internat 
surface, borders, and processes. > 
the frontal portion i project te itiet cteae recientes 
points are idges, large towards their inner termina- 
tion, where they fntfaas with eae te and 
i ary ridges “the Marg and 


aly 


internal angular process ; 
ridge is a notch, sometimes converted into 





a foramen—the supraorbital which gives passage to the supra- 
adnan eyetne ea recta: acess in eo tertiary sis 
ee repens: Gx not tuberosity; this ion of the bone 
denotes by prominence the situation of frontal sinuses. 
Extending upwards and backwards a to alee pra = 


coms is a the commencement of the ridge, ax 

beneath the a surface, forming part of the temporal 
and A A awe ale eray ‘e 

crbdlo-nossl ie bone consists of two thin processes, 

ARABS RIG PataN tors thn soot ok the ext end an interven’ 

eee eee ay omar de called the ehaoidol 

Samnre. The edges of the ethmoidal fissure are hollowed into cavities, 

Pee ‘union with the ethmoid bone, complete the eth- 

these transversely are two small vee, 

which are converted by articulation with the et id: 


eB FRONTAL BONK. 


ainuses; and between the two int lar processes is 8 rou; 
excavation which receives the nasal bones, @ pro} p et 
the spine, On each orbital plate, i neath the 


external angular is a shallow depression which the 

lachrymal gland ; and beneath the internal angular aronons eal 

pit, sometimes a tubercle, to which the cartilaginous pulley of the 
rior oblique muscle of the eye is attached. 


t 





bone; the fa situated 
near that part which is bevelled 
at the expense of the internal 
table. 4, Inferior border of the 
bone. 5: Orbital plate of the 
lett aide. 6, Cellular border of 
the ethmoldal fagure. The fora: 
men cascum, ‘seen through 
Bie cthaolddl damnree 7. An. 
terfor and ethmoidal 
foramen. ‘anterior ia seen 
Jeading fnto {te canal, 8, Nasal 
9. The; ‘within 
external: (a) 
for the 10. 
for the of the 
superior oblique muscle of the 
to the lett of 


this number is the supraorbital notch, and to iteright the internal angular 

1 Genta naing io he fontal nue’ th fending le crens te aterea 
process, 12. Ext ‘angular process. corresponding parte are seen, 

on the other side of the figure. = 


of the dura mater, and occasionally gives passage to a small vein 
which communicates with the nasal veins. On each side of the 
vertical ridge are some slight depressions which lodge the Pacchio- 
nian bodies, and on the orbital plates a number of digital fossa, which 
correspond with the convolutions of the anterior lobes of the 
cerebrum. 

‘The superior border is thick and strongly serrated, bevelled at the 
expense of the internal table in the middle, where it rests on the 








80 TEMPORAL BONE. 


and continued horizontally inwards from the tubercle, a rounded 
eminence, the eminentia articularis, The process of bone which is 
continued from the tubercle of the zygoma into the eminentia arti- 
cularis is the inferior root of the zygoma. The superior root is con- 
tinued upwards from the upper border of the zygoma, and forms the 
posterior part of the temporal ridge, serving by its projection to 
mark the division of the squamous from the mastoid portion of the 
bone ; and the middle root is continued directly backwards, and ter- 
minates abruptly at a narrow fissure, the fissure of Glaser. The 
upper border of the zygoma is thin and sharp, and has sttached 
to it the fibres of the temporal fascia ; the lower border is thick, and 
gives origin to some fibres of the masseter muscle. The internal 
Surface of the equamous portion ‘is marked by several shallow foes; 
which correspond with the convolutions of the cerebrum, and by a 
furrow for the posterior branch of the middle meni: ate: 
The superior or squamous border is very thin, and bet at 
expense of the inner surface, 80 as to overlap the lower and arched 
border of the parietal bone. The inferior is thick, and dentated 
to articulate with the spinous process of the sphenoid bone. 

The Mastoid portion (uacris eldor, nipple-like) forms the ior 
part of the bone; it is thick and hollowed between its tables into 
numerous cavities. On its external surface it is rough for the 
attachment of muscles, and contrasts strongly with the smooth and 

lished surface of the squamous portion : every part of the surface 
Is pierced by amall foramina, which give passage to minute arteries 
ant veins ; one of these openings, oblique in direction, of large size, 
and situated near the posterior border of the bone, the mastoid 
‘men, transmits a vein to the lateral sinus, and a amall to the 
dura mater. Not unfrequently this foramen is situated in occi- 
pital bone, or is absent altogether. The inferior part of the mastoid 
portion is round and expanded, the mastoid process, and excavated in 
its interior into numerous cells, connected with the organ of heari 
In front of the mastoid process, and between the superior and mid 
root of the zygoma, is the lange oval opening of the external auditory 
meatus, surrounded by a rough lip, the auditory process, Directly to 
the inner side of, and partly concealed by, the mastoid ‘isa 
deep groove, the digastric fossa, for the digastric muscle, and a little 
more internally the occipital grovve, which lodges the occipital 
artery, a branch of the external carotid. On its internal surface the 
mastoid portion presents a broad and shallow groove (fossa sigmoides) 
for the lateral sinus, and terminating in this groove the internal 
opening of the mastoid foramen. The superior border of the mastoid 
portion is dentated, and articulates with the posterior inferior angle 
of the parietal bone ; its posterior border is thick, and less serrated, 
and articulates with the inferior border of the occipital bone. 

The external auditory meatus is a slightly curved canal, some- 
what more than half an inch in length, longer along its lower than 
its upper wall, and directed obliquely inwards and forwards. The 
canal 1s narrower at the middle than at the extremities, is broadest 


TEMPORAL BONE. 8 


in its horizontal diameter, and terminates at the outer wall of the 
tympanum by an abrupt oval border. Within the margin of this 
is a groove for the insertion of the membrani tympani. 


Fro, 86.—Section of the tomy 
LtgZe ) ‘showing the curved directinn of thoveteeet itt: 


Testun : 
S38) — Mroore into which the membrane Pyrerece ts 
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The Petrous portion of the temporal bone is named from its 
extreme hardness and density (rérpos, a rock). It is a three-sided 
p¥ramid, projecting horizontally forwards into the base of the skull, 
the base being applied ayainst the internal surface of the squamous 
and mastoid portions, and the apex being received into the triangular 
interval between the spinous process of the sphenoid and the basilar 

rucess of the occipital bone. For convenience of description it is 
iivinible into three surfaces, anterior, posterior, and basilar ; and 
three borders, superior, anterior, and posterior. 

‘The anterior surface, forming the posterior boundary of the middle 
forea of the interior of the base of the skull, presents for examination. 
from base to apex, firstly, a slight depression, which corresponds to the 

uition of the roof of the tympanic cavity ; next, an eminence caused 

yy the projection of the perpendicular semicircular canal ; thinily, 
a groove leading to an irregular oblique opening, the hiatus Fullopii, 
for the transmission of the petrosal branch of the Vidian nerve; another 
and emaller oblique foramen, immediately beneath the preceding, for 
the pamage of the lesser petrosal nerve ; and lastly, a large foramen 
near the apex of the bone, the termination of the carotid canal. 

The porter surface forms the front boundary of the posterior fossa 
ef the of the skull; near its middle is the oblique entrance of 
the meatus auditorius internus, which gives passage to the seventh 
Jair of nerves and the auditory artery. Above the meatus auditorius 
Anternus is # small oblique fissure, and a minute foramen ; the former 
lodges a process of the dura mater, und the foramen gives passage to 
asmall vein. Further outwards, towards the mastoid portion of the 
Iwme, is a small slit, almost hidden by a thin plate of Lone ; this is the 
aqueductus vestibuli, and transmits a sinall artery and vein of the 
vestibule and a process of dura mater. Below the meatus, and partly 
concealed by the margin of the posterior border of the bone, is a 
triangular opening, the termination of the agqueductus cuchlew, 
thrugh which pases a vein from the cochlea to the internal jugular 
vein, and a process of dura mater. 
barilar surface of the petrous portion ix rough, irregular, and 
enter into the formation of the under surface of the base of the skull. 
Projecting downwards, near its middle, is a long share spine, the 
styloid process, occasionally connected with the bone only by cartilage, 

r 















82 TEMPORAL BONE. 


and lost during maceration, particularly in the subject. At 
the base of this process is « rongh sheath-like ridge, fato which the 
stylokd proce appears implanted, the vaginal proce oF tympanic 
lamina ; it is continuous externally with the auditory process. In 
front of the vaginal Process is a Wroad triangular depression, the 
glenoid fous, bounded in front by the eminentia articularia, bebind 


tory process 
1 glenoid fossa (yAton, @ socket) is divided tranversely by the 
farure of Glaser, which receives the extremity of the processus gracilis 
of the malleus, and tranamits the laxator tympani muscle, and ante- 





"afth nerve on 
‘of the petrous , near ite Extremity petrous 

SBESY this pect gives origin tothe levator past ad teaser tympe! momsle 
rior ic artery. At the inner extremity of the fissure a minute 
eect setiainstes canal of Huguier; it transmits the chorda tympani 
nerve. The surface of the fossa in front of the fissure is mmpoth, to 
articulate with the condyle of the lower jaw; and that behind the 
fissure rough, for the reception of part of the parotid gland. At the 
extremity of the inner angle of the glenoid fossa is the foramen of the 
Eustachian tube; above this, and separated from it by a thin lamella 
of bone, called processus cochleariformis, is a small canal for the trans- 
mission of the tensor tympani muscle. 

Directly behind, and at the root of the styloid process, is the stylo- 
mastoid foramen, the opening of exit of the facial nerve, and entrance 
of the stylo-mastoid artery ; and a little in front of this, between the 
mastoid and vaginal Processes, is a amall slit, the auricular 
for the exit of the auricular branch of the pneumogastric (Arnold’s 
nerve). Nearer the apex of the bone is a large oval opening, the 
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84. SPHENOID BONE, 


Artloilations.— With th five bones: occipital, parietal, sphenoid, 
inferior maxillary, and eae bs 
Attachment of usclee. ‘o 1e squamous 
to the temporal ; by the sygoma, to the mameter ; by the maaend 
to the ‘eelpito-froatalie, splenius capitis, sterno-mastoid, 
trachelo-mastoid, digastricus, and retrahens auriculam ; by ie ania 


ny 
to the stylo-pharyny lo-hyoic at $f pe 
figaments, cylctgad a and ety oy iovmaliary ssylogln the petrous 
portion, to the levator palati, tee tympani, and stapedius, 


SPHENOID BONE. 


The sphenoid (phy, a wedge) is an irregular bone, situated at the 
base of the skull, wedged between the other bones of the cranium, 
and entering into the formation both of the cranium and face. It 
bears some resemblance, in form, to a bat with its wings extended, 
and is divisible into body, 

The body forms the Ventral "cause of ake bone, from which the 
wings gp and proceaes =o Projected. From the upper and anterior 

the body extend, one to each side, two triangular plates, 
The ewer wings; from each side, and expanding laterally, me the 
io he opiate proce tnd Sand th a 
wings, the spinous lownwards, the ic 
The body presents for examination a superior peli Lp ge 
antero-inferior surface, and a posterior surface. 

ene nperior Surface.—At the anterior een of this surface isa 

amall projecting plate, the ehmoidal spine, and spreading out on each 
side lesser Wings, Behind the ‘Thmoidal spine in the middle 
line is a shallow transverse groove which lodges the optic commissure ; 
behind this a rounded elevation, the olivary process; and on either 
side of the posterior margin of that process a tubercle, the middle 
clinoid process («dlry, a bed). Passing outwards and forwards from 
the groove just mentioned are the che pt Sn which transmit the 


optic nerves and ophthalmic arteries, Behind the optic foramina are 
two sharp tubercles, the anterior clinoid processes, which are the inner 
terminations of the lesser wings Beneath these on the 


ides of the olivary process, are two depressions * for the Inet tum. of 
the internal carotid arteries, Behind the olivary process is the sella 
turcica, the deep fosea which lodges the pituitary gland and circular 
sinus;’ behind and somewhat overhanging, the eella, turice, is a 
broad woe Rae me ,(cormum ephippii) bounded at each angle by 8 

and behind this plate an in- 
which is continuous with the 






* These de occasionally converted into foramina by the extension of 
shoes en ebsr som the taddle to she antarior climond Pree? iy 
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sous groore) ; it is bounded externally at its back part by a well- 
marked ridge called the ligula. ‘The carotid groove lodges the 
internal carotid artery, cavernous sinus orbital nerves, and caernous 
plexus of the sympathetic. The nerves are contained in the walls of 





Sas cell turcion for Sedging the internal carotid artery, cavernous plexus, cavor- 
oes sna end bial barron ro Blin brcien: the to Eubercie fn font ofthe 
igure ar tho mile clindd prone. +1, Forterior boundary of te ela buciea 


. ‘portio 
© 14, rotundum, “15, Foramen 
ovale. 16. Foramen spinosum. 17. The angular interval which recelves the apex 
ef the petrous portion of the temporal bone. The posterior extremity of tle 
Vidian canal terminates at this angle. 18. Spine of the spinous process. 19. The 
border of the greater wing and spinous process, which articulates with the auite- 


rior part of the squamous portion of the tem] 
of the ws process, which aaniste in the formation of the foramen lacerum baxin 
grant. “a1. That portion of the greater wing w 

e.. 22. The 





the sinus, the sixth and cavernous plexus being in the inner wall, 
the third, fourth, and ophthalmic division of the fifth (in the onder 
here given, from above downwards) in the outer wall. They are 
separated from the blood of the sinus by its lining membrane. 
Upon the antero-inferior surface of the body of the sphenoid ix 
a long flattened apine or crest, the superior part of which sphenoidal 
creat articulates with the central lamella of the ethmoid, while the 
inferior part, longer and sharper, the rostrum, is inserted into the 
sheath formed by the upper border of the vomer. On each i 
of the sphenoidal crest is an irregular opening leading into the 
ephenoidal cella The sphenoidal cells, absent in the young subje 
are divided by a median septum which is continuous with the crest, 
and are gartalls closed by two thin plates of bone (frequently broken 
away), the sphenoidal spongy bones (bones of Bertin). On each side of 
the ephenoitlal cells are the outlets of the optic foramina, and other 
ings to be presently described ; the lesser and greater wings ; 
an, below, the pterygoid processes. At the under surface of the 
bedy are two thin plates of bone (raginal processes), proceeding from 
the base of the pterygoid process at each side, articulating with the 
border of the vomer. On each of these plates, clove to the root of 
the pterygoid process, is a groove (sometimes a canal) converted intu 
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a canal by the palate bone, the plerygo-palatine canal for the pterygo- 
tine nerve and 3 and traversing the root of the pterygoid 
Fon es man ee tea” 
idian which gives to the Vidian nerve . 
The posterior surface of the body is flat and and erticu- 
lates with the basilar process of the occipital bone. In the adult 
this union is usually completed by bone ; from which circumstance 
the ephencid, in conjunction ‘with the occipital, is described by 
Scemmering and Meckel a8 a single bone, under the name of 
occipital, The posterior surface is continuous at each side with the 
3 jinous proces, and in the angle of union is the termination of the 
‘dian 
‘The lesser wings (1 of Ingrassiag) are thin and tri 7 
the base being attached to the upper and anterior pert of the body 
of the sphenoid; and the apex, prolonged outwards, terminating 
in an acute point, The anterior border is irregularly serrated, the 


Fi, 90.—Antero-inferior view 
‘bone. 1, Bth- 

‘2. The rostrum. 

x spongy bone, 





‘Z 12. Foramen of entrance of 
(4 plate, 14. Hamular process, 15. External peergyold piste. 16: fore: 

4. Hamul E 
Ber inet. 17/ Foramen ovale, “18, extremity of the spinous process of tbe 
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pier 
Development.—Up to the seventh or eighth month of intra- 
uterine existence, the anterior and posterior parts of the body of the 
ephenoid are distinct from each other ;—the anterior part, extending 
from the posterior border of the olivary process to the ethmoic 
spine, being called pre-sphenoid, and the posterior portion, from the 
border of the olivary process to the spheno-occipital synchondrosis, 


the post- 

"the sphenord is developed by fourteen centres of ossification, four 
for the pre-sphenoid, six for the henoid, two for the internal 
plerygoid lates, and two for sphenoic spongy bones. 
iret’ pre-ephenoidal centres appear at the outer side of the optic 
foramina, about the eighth or ninth week. These are soon followed 
by another pair of centres, placed to the inner side of the optic fora- 
mina. From these four centres the anterior part of the of the 


? 


their union two new centres spring up at the outer side of the carotid 
groove, and form the ligula. The centres for the internal id 

3 appear about the fourth month, and they ‘unite withthe 
external pieryeoid about the sixth month. The sphenoidal spon 
bones do not me ossified till after birth ; they join the rest of the 
bone at the time of puberty. 

At the time of birth the sphenoid consists of three pieces—the 
body in the centre, and on each side the great wings with the ex- 
ternal pterygoid plates. They unite during the firet year. The 
sphenoid joins the occipital from the eighteenth to the twenty-fifth 


year. 

Articulations,—With twelve bones: that is, with all the bones 
of the head, and five of the face—viz., two malar, two palate, and 
vomer. 

Attachment of Muscles,—To twelve pairs: temporal, external 
preryenid, internal pterygoid, superior constrictor, tensor palati, 
laxator tympani, levator palpebre, obliquus superior, superior rectus, 
internal rectus, inferior rectus, and external rectus. 


ETHMOID BONE. 
The ethmoid (4d, a sieve) is a square-shaped cellular bone, 


situated between the two orbits, at the root of the nose, and per- 
forated on its upper surface by a number of small openings, from 
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which ‘it has received its name. It consists of a perpen- 
: Yamella is a thin central plate, which pce 


: by teand pro- 

‘galls, which ‘into the the skull, and 

of this Jeet ‘cme : sic usareier 
ject ‘two smal 

Pere earel te Bo Sreabiath via 


which are received estan 
Fra bone, aoe (ie ly the eweum. At 
coh iia pal on ho gpeh RITE Tp ted 


with @ numberof small open- 
Bice puss Chick ropports the bulb of the olfactory 





etre, and ‘to its filaments ; in front of it ia a amall slit 
fortis mand abet of the opithamie nerve. Tn the mide of the 


of the cribriform plate the foramina pierce the bone completely, 
tat cach ride they are the aj of canals which run for some 
distance in the substance of the central lamella, inner wall of the 


Imeral mass, and spongy bones. The cribriform plate serves to con- 
ii cular plate. It articulates 

by ite boner with the « ial spine of the sphenoid. 
The ies ai mreases are divisible into an internal 3 external 
surface, borders, superior, inferior, anterior, an: terior, 
‘The Beebe Na Conch eBahily convex and orms the 


external of the my the nasal foae. Towards 
reser Bedrock tod tarcow hactental farce 





rer and somewhat curled inwards, hence it is named the superior 

‘bone, Below tho meatus is the convex surface of another 
thin plate, whieh is curled outwards, and forms the lower border 
of the mass, the middle turbinated bone, The external surface is 


” ETHMOID BONE, 


quadrilateral and smooth ; hence it is named o planum ; it enters 
into the formation of the inner wall of the orbit, 

The superior border is uneven and cellular, the cells being com- 

leted by the edges of the ethmoidal fissure of the frontal bone. 
This border is crossed by two grooves, sometimes completa canals 
opening into the orbit by the anterior and posterior et yi 
foramina, The inferior border is formed internally by the lower 
border of the middle Surbinated bone, and externally bya concave 
i fossa, the of mic meatus. 
parle border preents a at incomplete cells, which are 
closed by the superior maxillary and lac ; the 
border is tree erty cellular, to articulate with the sphenoid and 
te bone. m the anterior part of each lateral mass an i - 
plate of bone descends backwards, terminating ina hook Like 
extremity : this is called the unciform process. It assists in closing 
the orifice of the antrum, and articulates with the ethmoidal pro- 
cess of the inferior turbinated bone. 

The lateral masses are composed of cells, divided by a thin par- 
tition into anterior and posterior ethmoidal cella, The anterior, the 
most numerous, communicate with the frontal sinuses, and open 
by. means of an irregular and incomplete tubular the 
infundibulum, into the middle meatus. ‘The posterior cella, fewer 
in number, open into the superior meatus. 

Development.—By three centres: one for each lateral mass, and 
cue fer the perpendientar lamella. ecg ay rheseeraged in the 

masses at about the beginning of the month, appearin; 
first in the os planum, and then in the spongy bones Re birth 
the bone merely consists of two ill-devel lateral masses. Dur- 
ing the latter half of the first year after birth, the central lamella 
and cribriform plate begin to oseify, and are united to the lateral 
masses by the beginning of the second year. ‘The cells of the 
ethmoid are developed in the couree of the fourth and fifth year. 

Articulations.—With thirteen bones : two of the cranium, frontal 
and sphenoid; and eleven of the face, viz, two nasal, two superi 
maxillary, two lachrymal, two palate’ two’ inferior turbinated, and 
vomer. 

No muscles are attached to this bone. 


BONES OF THE FAOE. 


The face is composed of fourteen bones—namely, 


Two nasal, Two palate, 
Two superior maxillary, ‘Two inferior turbinated, 
Two lachrymal, Vomer, 


Two malar, Inferior maxillary. 


NASAL AND SUPERIOR MAXILLARY BONES. o 
NASAL BONES, 

The nasel are two small quadrangular bones, forming by thei 
union the bridge and bese bf the sage ea React 
ater surface, and Gietel bya fa, Ped ae kt aes 
outer i a ahd 
men for a small vein ; on the inner spertemalrcee: 
surface they are somewhat concave, Superior border, 
and marked by a groove which | = leenal ae 
lodges the nasal branch of the border: 
ophthalmic nerve. The superior £ iplertor or free 
feriee” broad, thins and ieregadae, ae Fea 

an . 
The anterior barder, thick above 
and thin below, articulates with the bone of the opposite side. ‘The 
external border is thin and i + it ia bevelled at the expense of 


the inner surface above, and of the outer surface below, and articu- 
lates with’ the nemal process of the superior maxillary. 

@ it.—By a single centre for each bone, the first owsific 
deposition making its sppearance at the same time as in the 
vertebra. 

Articulations—With four bones: frontal, ethmoid, nasal, and 
superior maxillary. 

Attachment of Muscles. —It has in relation with it the pyrami- 
dalis nasi and compressor nasi ; but neither is inserted into it. 


SUPERIOR MAXILLARY BONES. 


The superior maxillary are the largest bones of the face, with the 
cxespion of the lower jaw ; they form, by their union, the whole 
‘ 


qy jaw, and assist in the construction of the nose, orbit, 
cheek, aul palate. Each bone is divisible into a body and four 
Processes. 


The body is triangular in form, and hollowed in its interior into 
a large cavity, the anfrum mazillare (antrum of Highmore). It 
presents for examination four surfaces, external or facial, internal or 
naval, posterior or zygomatic, and superior or orbital. 
ee external oF saxtice forms hel anterioe part of ee 

mne ; it is irregularly concave, and presents a deep depression towards 
its centre, the cunine which gives attachment to the levator 
anguli oris muscle. Immediately above this fosn is the 
cena forse the termination of the infraorbital canal, transmit 
the infeorbital nerve und artery ; and above the introrbital fora: 
men is the lower margin of the orbit, continuous externally with the 
rough articular surface of the malar process, and internally with 
a thick ascending plate, the nasal process, Between the infraorbital 
furamen and the margin of the urbit, the levator labit superioris 








Dy SUPERIOR MAXILLARY BONES. 


} 
i 
. 


ee 
H 





ue 


3. 
EE 
il 


fi 
yy 


upper jaw; and the facial is separated from the zygomatic surface 
by a strong projecting eminence, the malar process. 

‘The internal or nasal surface presents « large irregular opening, 
leading into the antrum ; this oj ning ia nearly closed in the articu- 
lated skull by the ethmoid, palate, al, and inferior turbi- 
nated bone. The cavity of the antrum is somewhat triangular, 
corresponding in shape with the form of the body of the bone; the 
base of the triangle being directed towards the nose, and the apex 
towards the malar bone. On its inner wall are numerous grooves, 
lodging branches of the superior maxillary nerve, and projecting into 
its floor several conical processes, corresponding with the roots of the 
first and second molar teeth. In front of the opening of the antrum 
is the atrong ascending plate of the nasal process, marked inferiorly 
by a rough horizontal ridge (crista turbinalis inferior), which gives 
attachment to the inferior turbinated bone. The concave depression 
immediately above this ridge corresponds with the middle meatus of 
the nose, that below the ridge with the inferior meatua. Between the 
nasal process and the opening of the antrum is a deep vertical groove 
(sulcus lachrymalis), converted into a canal by the lachrymal and 
inferior turbinal bone, and constituting the nasal duct, ‘The supe- 
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cry SUPERIOR MAXILLARY BONES. 


The four of the superior maxillary bone are, the nasal, 
malar, aveolan, and palate. 

The nasal process ascends by the side of the nose, to which it 
forms the lateral boundary, and articulates with the frontal and nasal 
bone. By its external surface it gives attachment to the levator labit 

‘oris aleque nasi, and to the orbicularis palpebrarum muscle. Its 
‘internal surface contributes to form the outer wall of the nares, and 
is marked transversely by a horizontal ridge (crista turbinalis supe- 
Hor), which divides it into two portions, one above the ridge irregular 
and uneven, for giving attachment to and completing the cells of the 
lateral mass of the ethmoid ; the other below, smooth and concave, 

ing with the middie meatus. The posterior border is thick 

and grooved for the nasal duct ; while the prominent margin in front 
of that groove is continuous with the lower border of the orbit ; this 
fin is marked by a small tubercle, which serves as a guide to the 
infroduetion of the ife in opening into the yal se ot 

e malar process, large irregular, is situated at the angle of 
separation between the facial and zygomatic surface, and presents « 
triangular surface for articulation with the malar bone. 

The alveolar process forms the lower margin of the bone ; it is 
spongy and cellular in texture, and excavated into deep holes for the 
reception of eight teeth. By its outer surface, as far forwards as the 
first molar tooth, it gives origin to the buccinator muscle. ‘The ante- 
rior jion sf its Proceet Sontainiy ig rrerred of the ince teeth, 

er with a small portion of the ite @ separate 
centre of ossification, and in the lower ‘onimale it remains teparate 
throughout life as the # iHary or bone. In young 
human skulle, a fissure running backwards from the outer edge of the 
second incisor nearly to the incisive foramen, indicates the line of 
junction of the premaxillary bone with the rest of the maxilla; and 
in cases of cleft palate (there being an arrest of development) this 
portion is present as a distinct bone. 

The palate process is thick and strong, and projects horizontally 
inwards from the inner surface of the body of the bone. Superiorly, 
it is concave and smooth, and forms the floor of the nares ; inferiorly, 
it is also concave, but uneven, and assista in the formation of the roof 
of the palate. The latter surface is marked by a deep groove, which 
lodges the anterior palatine nerve and artery. Its internal edge is 
raised into a ridge (nasal or palate crest), which, with a corresponding 
ridge in the opposite bone, forms a groove for the reception of the 
vomer. The prolongation of this ridge forwards beyond the level 
of the facial surface of the bone is the nasal spine. Near the anterior 
extremity of the internal border is seen a deep groove, which, ex. 

ding inferiorly, forma with ite fellow of the opposite side the 
tneizie foramen. When the hard palate (completed by the junction 
of the two bones) is viewed from below, this foramen is seen to con- 
tain four smaller foramina, two of which are placed in the middle 
line, one before the other (foramina of Sca1 F the other two (fora- 
mina of Stenson) being placed laterally. ‘These all open above into 
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the inferior meatus of the nose, the first pai 's) transmitting 
the ine nerves, the nerve of the left si Ooenpying the 
anterior foramen, and that of the right side (the larger the two) 

posterior. other foramina are the inferior terminations 


the The 
the anterior palatine canals ; they give pamage to the anterior palatine 

—B r centres : one for the anterior of the 
BR spe pron Pedi oP tke civentar pros (tora) 
one for that portion of the bone lying internally to the infraorbital 
canal and foramen; one for that portion lying externally to the 
i it ; and one for the palate process. The 
antrum first begins to be formed about the fourth month of fetal 


signs of ossification, this action beginning in the alveolar process, 
and being associated with the early development of teeth. ‘The early 
development of the alveolar and the consequent fusion at 


nated, palate, vomer, and its fellow of the opposite side. 

Attachment of Muscles.—To ten - orbicularis palpebrarum, obli- 
quus inferior oculi, levator labii superioris alsque nasi, levator labii 
superioris proprius, levator anguli oris, compressor nasi, dilatator 
narix, depressor ale nasi, buccinator, masseter. 


LACHERYMAL BONES. 


‘The Iachrymal (called on unguis, from an imagined resemblance 
to a finger-nail) is a thin oval-shaped plate of bone, situated in front 





and at the inner angle of the orbit. It may be divided into an 
external and internal surface and four borders. The external surface 
ia smooth and marked by a vertical ridge, the lachs creat, into 
two portions, one of which is flat and enters into the formation of 
the orbit, hence may be called the orbital portion ; the other is con- 
cave, and lodyes the lachrymal sac, hence the lachrymal portion. 


6 MALAB BONES. 


The crest is hich for inferiorly into a hook-shaped process (hamulus 
lachrymalis) ich forms part of the outer of the lachry- 
mal fossa, "The internal surface ia uneven, and completes the anterior 
ethmoid cells ; rit assists also in forming the wall of the nasal fosse 
and nasal duct. The four borders articulate with adjoining ‘bones. 
Development.—By a single centre, appearing in the early part 
of the third month, 

Articulations.—With ‘fue bones; two of the cranium, frontal 
and ethmoid ; and two of the face, superior maxillary and inferior 
turbinated bone. 

Attachment of Muscles,—To one muscle, the tensor tarsi, and 
to an expansion of the tendo oculi, the former arising from the 
orbital surface, the other being attached to the lachrymal crest. 


MALABR BONES. 


The malar (08 le) is the stron, adeshpular sbone/wtiich 
& soe ue cheeks fie divial prartgohes aa 


origin to ticus major and minor muscles, and ia is it give 
by several ie pal 

temporo-malar nerve and minute arteries, internal surface is 
concave, partly smooth and partly rough ; smooth where it forms 





part of the temporal fossa, and rough where it articulates with the 
superior maxillary bone, ‘In well-marked bones a foramen is found 
opening from the orbital surface into the temporal fossa ; it transmits 

temporal branch of the orbital nerve and. the orbital branch of 


the temporal artery. 

The frontal ascends perpendicularly to form the outer 
border of the orbit, and articulates with the external angular process 
of the frontal bone. The orbital process is a thick plate, which pro- 
jects inwards from the frontal process, and unites with the great wing 
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prtormnl eee entcoee eee grate ontit The 
7 ‘ : wi ie superior maxil- 
Shame The sypomaie sharrower than the, eet, projects 

: to unite with zygoma of the temporal bone. “The 


Development.—By « si centre: im rare instances by two or 
three. In many animals malar bone is soso Mata 
into two portions, orbital and malar. Cieafieatitnsoomasnetealie toa 
malar bone soon after the vertebra, 
‘Articulations —With four bones : three of the cranium, frontal, 
rere re ne pena cn othe fooe, rior maxillary, 

of Muscles.—'lo fire : levator superioris pro- 
Jeius, zygomatious minor and major, masseter, and temporal. 


PALATE BONES. 


‘The bones are situated at the posterior part of the nares, 
where into the formation of palate, side of the nose, 
of the orbit; hence they might be 

the palato-maso-orbital bones. Each bone resembles in 
general form the letter L, and is divisible into a horizontal plate, 


ee bis, end id process or tuberosity, 
; ‘horizontal ‘eauadal SeEaC Spel pisseets tat artocos 
the posterior part of the hard 












cS 
whieh enters inte the formation of the pterygoid fossa. 
‘with the two pterygoid plates, 1 Antermal, 


ee faneias ripetets cristy/ which articulates with the 
“The sari mH Ged 'maiked’ by, a: alight 
ee DrGaR aban ta teulincar extension ot 


Near its external border are two openings, 
9 
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one large and one amall, the posterior palatine foramina; they are 
the terminations of two minute canals, and transmit the descendin, 
palatine artery and nerves. The ior border is concave, an 
presents at ita inner extremity a point, which, with a corre- 

nding point in the opposite bone, constitutes the palate spine for 
the attachment of the azygos uyule mnusele ‘dal ea 

The perpendicular plate is quadril ; and presents two 
surfaces, one internal or nasal, forming pert of the wall of the nares ; 
the other external, bounding the spheno-maxillary forea and antrum. 
The internal surface is marked near its middle by a horizontal ridge 
crista turbinalis inferior), to which is united the inferior turbinated 

ne ; and, about half an inch above this, by another ridge (crista 
turbinalis superior), for the attachment of the middle turbinated 
bone. The concave eurface below the inferior ridge is the lateral 
boundary of the inferior meatus of the nose ; that between the two 
ridges corresponds with the middle meatus, and the surface above 
the superior ridge with the superior meatus. The external surface, 
extremely irregular, is rough on each side for articulation with 
neighbouring bones, and emooth in the middle to constitute the 
inner boundary of the spheno-maxillary fosea. This amooth surface 
terminates inferiorly in a deep groove, which, being completed by 
the tuberosity of the superior maxillary bone and pterygoid process 
of the sphenoid, forms the posterior palatine canal. 


. o8.—Perpendicular plate of the right palate bono, 
oak on exteraal or spbenomeritry srfec 





Near the upper part of the ndicular plate is a large oval 
notch completed t by the sphenoid. the pheno, Hine foramen’ which 
transmits the superior nasal and naso-palatine nerves and spheno- 

alatine artery, and serves to divide the upper extremity of the 

ne into two portions, an anterior or orbital, and a posterior or 
sphenoidal portion. The orbital portion is hollow within, and pre- 
sents five surfaces externally, three articular and two free ; the three 
articular are, anterior, which looks forward and articulates with the 
superior maxillary bone, internal with the ethmoid, and posterior 
with the sphenoid. The free surfaces are, superior or orbital, which 
forms the posterior part of the floor of the orbit ; and external, which 
looks into the spheno-maxillary fossa. 
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‘The sphenoidal much smaller than the orbital, has three 
intend end ons euperce, ‘The exierna late 


surf 
enters into the formation of the spheno-maxillary forsa ; theinternal 


sphenaidal spongy bones in closing the sphe- 
in the formation of the 


in 
Pee elation canal 

pterygoid progress or tuberosity of the leecher) 
le of 


muscle ; and ps at each side to articulate with the ptery- 
‘The anterior face of this process is rough, and articulates 
‘ith the superior maxillary bone. 

Developmont,—By a single centre, which appears in the angle of 
anion between the and perpendicular portion, at the same 
time as oesification in the vertebra. 

—With six bones: two of the cranium, sphenoid 
ted and four of the face, superior maxillary, inferior tur- 
tenated, vomer, and the palate bone of the opposite 

‘Attachment of Muscles,—To four : tensor palati, azygos uvule, 
internal and external pterygoid. 








INFERIOR TURBINATED BONES. 


‘The inferior turbinated or nay is a thin layer of light and 
Lc popesey attached to the crleta turbina ia inferior atthe Saar wall 

‘the nares, and proj een areas towards the septum narium, It 
issomewhat trian, in » one angle being directed upwards and 
the curved hase downwards; and slightly curled upon itrelf, so us 
to bear some resemblance to one valve of a bivalve shell, hence its 











| eat arferartasPatoort 
es eoncha inferior. The bone mts for examination 
eg omy internal and external ; three borders, anterior, superior, 
and inferior; and three angles, anterior, posterior, and superior, 
The internal or convex surface inwards and upwards, and forms 


| 
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the inferior boundary of the middle meatus of the nose ; it is marked 
by one or two longitudinal grooves or canals for branches of the 
nasal nerves and sphenc-palatine artery. The external or concave 
surface looks downwards and outwards, and constitutes the roof of 
the inferior meatus, The anterior border looks upwards and forwards, 
is thin and somewhat concave, and articulates with the crista tur- 
binalis of the superior maxillary and with the lachrymal bone. The 
superior border, long and uneven, articulates with the crista turbinalia 
of the palate bone, and with the superior maxillary. The inferior 
border is convex, rounded, and free, and thicker than the rest of the 
bone. The anterior angle, attached to the superior maxillary bone, 
advances forward nearly fo ee margin of the nares, The 
posterior angle, sharp and pointed, is prolon, wards on the 
internal pterygoid plate. The superior angle, more or less rounded, 
gives origin to three thin and laminated processes. The most 
anterior of these processes, lachrymal process, derived from the upper 
extremity of the anterior border, articulates with the lachrymal 
bone ; it is grooved on the external aspect and assists in completiny 
the nasal duct. The posterior process, ethmoidal eriv 
directly from the superior angle or border, often from both, articu- 
lates with the uniform proces of the ethmoid bone ; the’ middle 
rocess, mazillary process, proceedin, from the superior border, 
i reflected downwards, tat ascists sf completing the inner wall of 
the antrum, articulating with the superior maxillary and palate 


Development.—By a single centre, which appears at about the 
fifth month of foetal le el i 

It affords no attachment to muscles. 

Articulations—With four bones: ethmoid, superior maxillary, 
lnchrymal, and palate. 


VOMER. 


‘The vomer is a thin, quadrilateral plate of bone, forming the 
posterior and inferior part of the septum of the nares. 
The supertor border is broad and expanded, to articulate, in the 


Fig. oa —The vomer viewed on its left 


. Posterfor border. 4, 4. That 
ion of ‘the anterior ‘border 
articulates with the central lamella 
of the ethmoid. s, 5. Inferior portion 
of the anterior border, which unites 
with the cartiloge of the ceptum. 
6, 6, An elevation on the Lone mark- 

ing its point of separation into two 
layors ; the two layers aro seen along the whole of the anterior border from 
40 the lower 5. 


middle, with the under surface of the body of the sphenoid ; it has 
projecting on each side a horizontal process or ala, by means of 





which it articulates with the | processes of the sphenoid. The 
border in into a sheath for the recep- 
of the . The inferior border is thin and 
ix reotived into the grooved summit of the nasal or 
of the superior maxillary and pulate bones. The 
is sharp and free, and forms the posterior division of 
‘The anterior border is more or less deeply grooved 
lamella of ethmoid and the 
This is an intention of the early 
Jamellic, united at the inferior 
amooth and marked by; 
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a convexity to one or the other 
Afteia cea hich makes its appearan 
Savecenens—B 6 centre, which makes its 
at the Vieng with those of the arte Onitcaton aps 
fom below proceeds upwards i tl presents 
‘the form ice ase in ae of ES Oe cara of vied 
septum. Placed ; which subsequently 
enables Pitta 
‘The yomer has no muscles attached to it, 
Articulations —With six bones : sphenoid, ethmoid, two superior 
‘maxillary, two palate ; and the cartilage of the septum, 
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INFERIOR MAXILLARY BONE. 


‘The lower jaw is the arch of bone which contains the inferior 
teeth ; it is divisible into a horizontal portion or body, and a per- 
pedicular ‘the mumus, at each side. 

The is ible into two portions That above the mental 

is of Pees. eer, and contains the sockets 
for the teeth—that below thi en (basilar) is thick and rounded ; 


of the bone ; in old age, on 
loss of teeth and consequent absorption of the 
the basilar portion alone remains, and the mental 
upper border. In adult age the alveolar 
equal depth, the mental foramen being 

between the upper and lower border, 
external surface of the body, at the middle line, and 
from between the two first incisor tecth to the chin, ia a 
, crista mentatis, which indicates the ine of conjunction 
wal halves of the bone in the young subject, the symphyris. 
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Immediately external to this ridge is a depression which gives origin 
to the depressor labii inferioris muscle; and, corresponding with 
the root of the lateral incisor tooth, another depression, the tncisive 
fossa, for the levator labii inferioris. Farther outwards is an oblique 
‘opening, the mental foramen, for the exit of the mental nerve and 
inferior dental artery ; and below this foramen, the commencement 
of an oblique ridge, which runs upwards and outwards to the base of 
the coronoid process, and gives attachment to the depressor anguli 
oris, Near the posterior part of this surface is a rough impression 
made by the masseter muscle; and, immediately in front of this 
impression, a groove for the facial artery. The external surface of 
the lower border of the bone gives attachment to some fibres of the 
plstyema myoides muscle. The buceinator muscle arises from the 
of the alveolar process aos far forwards as the first molar tooth. 
The projecting tuberosity at the posterior extremity of the lower 
jaw, at the point where the body and ramus meet, is the angle. 
Upon the internal surface of the body of the bone, at the sym- 
phy are two small pointed tubercles (genial tubercles) ; immedi- 
ately beneath these, two other tubercles, less marked ; beneath 
them, a ridge, and beneath the ridge two depressions of some size. 
These four points give attachment, from above downwards, to the 
jio-hyo-glossi, genio-hyoidei, part of the mylo-hyoidei, and 
igastric muscles, Running outwards into the body of the bone 


Fro. ror.—The lower jaw. 1. Body. 
2. Ramus. 3. Symphysie. 4. Foe 
for the depressor labii inferioris 

muscle. Mental foramen. 6. 

External cbiique ridge. 7. Groove 

for the facial artery ; the situation of 


ve. 8. The angle. 9. Extremity 
a yoldean “ridge. ic. 
11, Condyle. 12. 
noteb, "13, Inferior dental 
foramen. 14. Mylo-byoidem groove, 
Wveolar process. i, an 
inclaor tooth of one ide. ¢. 
Canine tooth, &. Two bicuspida, m. 
‘Three molars, 





from the above ridge is a prominent line, the mylo-hyoidean ridge, 
which gives attachment to the mylo-hyoid muscle ; above its pos- 
terior termination, and near the margin of the alveolar process, the 
superior constrictor muscle and pterygo-maxillary ligament have 
their attachment. Immediately above the ridge, and by the side of 
the symphysis, is a smooth concave surface, which corresponds with 
the sublingual gland ; and below the ridge, and more externally, a 
deeper fossa for the submaxillary gland. $ 

e superior border of the body of the bone is the alveolar 
process, furnished in the adult with alveoli for sixteen teeth, The 
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inferior border or base is rounded and smooth ; thick and everted in 
front to form the chin, and thin behind where it merges into the 
angle of the bone. 
e ramus is a strong square cheped differing in direction 
‘at various periods of life ; thus, in the foetus and infunt, it is almost 
parallel with the body; in youth it is oblique, and gradually 
approaches the vertical direction until manhood ; in old ge after 
the loss of the teeth, it again declines, and assumes the oblique 
direction. On its external surface it is rough, for the attachment of 
the masseter muscle ; and at the junction of ita posterior border with 
the body of the bone it has a rough tuberosity, the angle of the 
lower ia, which gives attachment by its inner margin to the stylo- 
nex ry ligament. re 
upper extremity of ram nts two processes, sepa- 
rated by" concave awcep, the sigmoid notch. ‘The anterior is the 
i st; it is sharp and pointed, and gives attachment to the 
temporal muscle. The ‘ior Rrocess is the condyle, which is 
flattened from before backwards, oblique in direction, and smooth 
on its yy per surface, to articulate with the oid cavity of the 
temporal bone. The constriction around the base of the condyle is 
its neck, into the external aspect of which is attached the external 
lateral ligament. The sigmoid notch is crossed by the masseteric 
artery and nerve. 

‘The internal surface of the ramus is marked near its centre by a 
large oblique foramen, the inferior dental, for the entrance of the 
inferior dental artery and nerve into the dental canal. Bounding 
this opening is a sharp margin, to which is attached the internal 
lateral ligament, and passing downwards from the opening a narrow 
groove which lodges the mylo-hyoidean nerve with a small artery 
and vein. To the uneven surface above and in front of the inferior 
dental foramen is attached the temporal muscle, and to that 
below it, the internal pterygoid. A fossa on the anterior part of 
the neck of the condyle gives attachment to the external pterygoid 
muvcle. 

Development.—By tio centres; one for each lateral half, the 
two sides meeting at the symphysis, where they become united. 
The lower jaw is the earliest of the bones of the skeleton to exhibit 
ossification, with the exception of the clavicle ; ossific union of the 
symphyuiz takes place during the first year. 

Articulations—With the glenoid foase of the two temporal 
bones, through the medium of a fibro-cartilage. 

Attachment of Muscles.—To fifteen pairs: by the external sur- 
face commencing at the symphysis and proceeding outwards, levator 
labii inferioris, depressor labii inferioris, dey anguli oris, 
platysma myoides, a few fibres of the orbicularis oris, buccinator, 
and masseter; by the internal surface, aleo commencing at the 
symphysis, the yenio-hyo-losaua, enio-hyoid, mylo-hyoid, digas- 
tric, superior constrictor, temporal, external pterygoid, and internal 
pterygoid. 











108 SUTURES. 


TABLE SHOWING THE POINTS OF DEVELOPMENT, ARTICULATIONS, AND 
ATTACHMENT OF MUSCLES OF THE BONES OF THE HEAD. 
Attachment of 
Development, Articulation. Muscles. 





Occipital i 7 6 12 pairs. 

Parietal 1 5 1 muscle. 

Frontal 2 re 3 pairs. 

Temporal 4 5 14 muscles. 

Sphenoid 14 2 12 pairs 
‘thmoid 3 13 none. 

Nasal. 3 . I 4 none, 

Superior maxillary 4 9 10 muscles. 

Lachrymal. 1 4 ib. 

Malar ar Cen | 4 

Palate $s safes 9 oe 6 

Inferior turbinatel 2 1 4 

Vomer . «te 1 6 

Lower jaw. . 2 . 2 





SUTURES. 


The bones of the cranium and face are connected with each other 
by means of sutures (sufura, a seam), of which there are four princi- 
pal varieties ; serrated, squamous, harmonia, and schindylesia. 

The serrated suture is formed by the union of two borders 

ing serrated edges, as in the coronal, sagittal, and lambdoidal 
sutures. In these sutures the serrations are formed almost wholly 
by the external table, the edges of the internal table lying merely 
in Apposition. 

e serrated suture is formed by the interlocking of the radiating 
fibres along the edges of the flat bones of the cranium during growth. 
When this process is retarded by over-distension of the head, as in 
hydrocephalus, and sometimes without any such apparent cause, 
distinct ossific centres are developed in the interval between the 
edges: and, being surrounded by the suture, form independent 
pisses which are called ossa triquetra, or ossa Wormiana. In the 
fambdoidal suture there is generally one or more of these bones ; 
and in an adult hydrocephalic skeleton in the College of Surgeons, 
there are upwards of one hundred. 

The squamous suture (squama, a scale) is formed by the over- 
lapping of the bevelled edges of two contiguous bones, as in the 
articulation between the temporal and lower border of the parietal. 
In this suture the approximated surfaces are roughened, #0 as to 
adhere mechanically with each other. 

The harmonia suture (4, to udapt) is the simple apposition of 
contiguous surfaces, the surfaces beiny more or less rouy Brand Te- 
tentive. This suture is seen in the connection between the superior 
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maxillary bones, or of the palate processes of the palate bones with 
each other. 

The schindylesis suture (oxw8d\qos, 8 fissure) is the reception of 
one bone into a sheath or ples of another, as pooh in the articu- 
lation of the rostrum of the sphenoid with the vomer, or of the 
latter with the perpendicular lamella of the ethmoid, and with the 
nasal crest of the superior maxillary sud palate bones. 

The coronal suture (fig. 102) extends transversely across the 
vertex of the skull, from the upper part of the greater wing of the 
sphenoid of one side to the same point on the ite side; it 
connects the frontal with the parietal bonea. In the formation of 
this suture the edges of the articulating bones are bevel 0 that 
the parietal rest on the frontal at each side, and in the middle the 
frontal rests on the parietal bones; they thus afford to each other 
mutual support and increased consolidation to the skull. 

‘The sagittal suture extends longitudinally backwards along the 
vertex of the skull, from the middle of the coronal to the apex of 
the lambdoidal suture. It is much serrated, and serves to unite the 
two parietal bones. In the young subject, and sometimes in the 
adult, this suture is continued through the middle of the frontal 
bone to the root of the nose, under the name of frontal suture. Ossa 
triquetra are sometimes found in the sagittal suture. 

e lambdoidal suture is named from some resemblance to the 
Greek letter lambda (A), consisting of two branches, which diverge 
at an acute angle from the extremity of the sagittal suture. This 
suture connects the occipital with the parietal bones. At the 
posterior and inferior angle of the parietal bones, the lambdoidal 
suture is continued onwards in a curved direction to the base of the 
skull, and serves to unite the occipital bone with the mastoid 
portion of the temporal. It is in the lambdoidal suture that osxa 
triquetra occur most frequently. 

e Squamous suture (fig. 102) unites the squamous portion of 
the temporal bone with the greater ala of the sphenoid and with 
the parietal, overlapping the lower border of the latter. The portion 
of the suture which is continued backwards from the squamous 
portion of the bone to the lambdoidal suture, and connects the 
mastoid portion with the posterior inferior angle of the parietal, is 
the masto-parietal suture, 

Across the upper part of the face is an irregular suture, the trans- 
verse, which connects the frontal bone with the nasal, superior 
maxillury, lachrymal, ethmoid, sphenoid, and malar bonea The 
remaining sutures are not sufficiently important to deserve particular 
names or (lescription. 


REGIONS OF THE SKULL. 


The skull, considered as a whole, is divisible into four regions : 
a superior region or vertex ; a lateral region; an inferior regiun or 
base ; and an anterior region, the face. 
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The superior region, or vertex of the skull, is bounded anteriorly 
by the frontal eminences; on each side by the temporal ridge and 
parietal eminence; and behind by the superior curved line of the 
occipital bone and occipital protuberance. _It is crossed transversely 
by the coronal suture, and marked from before backwards by the 
sagittal, which terminates posteriorly in the lambdoidal suture. 
Near the posterior extremity of the region, and on each side of the 

ittal suture, is the parietal foramen. 
in the inner or of this region is a shallow groove 
extending slong the middie fine from before backwards, {er the 





(0 
superior longitudinal sinus; at each side of this groove are several 
small fossee for the Pacchionian bodies, and farther outwards, digital 
fos corresponding with the convexities of the convolutions, and 
numerous ramified grooves for lodging the branches of the meningeal 
arteries. 
The lateral region of the skull is divisible into three portions ; 
temporal, mastoid, and sygomatic 
temporal portion or temporal fossa is bounded above and behind 
the temporal ridge, in front by the external angular process of 
frontal and by the malar bone, and below by the zygoma. It 
is formed by part of the frontal, great wing of the aphenoid, parietal, 


lower jaw. 14. Parietal bone. 15, 


33, Squamous suture, 16. Upper part 
‘the great wing of the sphenold bone. 
3g; Commencement of the temy 
fdge. 20. Zygoma. 21. Mastold pro- 
cess. 





squamous portion of the temporal, malar bone, and zygoma, and is 
by five sutures, the transverse of the face, coronal, squamous, 
spheno-parietal, and squamo-sphenoidal ; it lodges the temporal 
muscle with the deep temporal arteries and nerves. 
The mastoid portion is rough, for the attachment of muscles. On 
its posterior is the mastoid foramen; and below, the mastoid 
process, In front of the mastoid process is the external auditory 


BASE OF THE SKULL. ‘107 


foramen, surrounded by the external auditory process ; and in front 
of this foramen the glenoid cavity, bounded above by the middle 
root of the sygoms, and in feet by the eminent articalaria, 

e portion, or fossa, is the irregular cavit jow the 
sygoma, bounded in front by the superior maxillary robe internally 
by the external pterygoid plate, above by part of the great wing of 
the sphenoid, squamous portion of the emuporal bone, and temy 
fossa ; and externally by the zygomatic ss and ramus of nel Cr 
jaw. It contains the external i of the tem] anc 
[AS ccd hernyg ld gr igecln peeing cote 
bead marily ress with ther Branches. At the! inner side 

upper of the zygomatic fossa are two fissures, spheno-maxil- 
lary and prypo-masillacy. ‘The spheno-mazillary "fees, horizontal 
in direction, opens into the orbit, and is situated between the great 
wing of the sphenoid and the superior maxillary bone. It is com- 
pleted externally by the malar bone. The plerygo-mazillary fissure 
is vertical, and descends at a right angle from the extremity of the 
preceding. It is situated between the goid process and the 
tuberosity of the superior maxillary bone, and transmits the internal 
maxillary artery. At the angle of junction of these two fissures is 
a snail space, the spheno-mazillary fossa, bounded by the sphenoid, 
palate, and stperior maxillary bone. In this space are seen the 
openings of five foramina: foramen rotundum, spheno-palatine, 
plemee Palatine terior palatine, and Vidian. The spheno-maxil- 

fossa lodges Meckel’s ganglion and the termination of the inter- 
nai maxillary artery. 

The base of the skull presents an internal or cerebral, and an 
external or basilar, surfac 

The cerrbral surface is divisible into three parts, which are named 
anterior, middle, and posterior fossa of the base of the cranium. 
The anterior fossa ia somewhat convex at each side, where it corre- 
pons with the roof of the orbits; and concave in the middle, in 
the situation of the ethmoid bone and anterior part of the body of 
the aphenoid. The latter and the free edges of the lesser wings 
constitute its posterior boundary. It supports the anterior lobes of 
the cerebrum. In the middle line of this fossa, at its anterior part, 
is the crista galli; immediately in front of that procers, the foramen 
cacvm,; und on each side, the cribriform plate with its foramina, for 
the transmission of the filaments of the olfactory nerve, and a slit 
for the nasal branch of the ophthalmic nerve. Farther back in the 
middle line is the olivary process, and, at the sides of this process, 
the optic foramina, anterior and middle clinoid processes, and vertical 

rea for the internal carotid arteries. 

The middle oo of the base, deeper than the piecedin is bounded 
in front by the lesser wing of the sphenoid ; behind, by the upper 
border of the petrous portion of the temporal bone ; and is divided 
‘© lateral parta by the sella turcica. It is formed by the 
posterior part of the body, great wing, and epinous process of the 
phencid, and by the petrous and squamous portion of the temporal 
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bones. In the centre of this fossa is the sella turcica, which lodges 
the pituitary gland, bounded in front by the anterior and middle, 
and behind by the dorsum ephippii and posterior clinoid processes. 
On each side of the sella turcica is the carotid groove for the internal 
carotid artery, cavernous plexus of nerves, cavernous sinus, and 
orbital nerves; and farther outwards the following foramina, from 
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before backwards : ene re (foramen lacerum anterius) for 
the transmission of the third, fourth, three branches of the ophthal- 
mic division of the fifth, and the sixth nerve, and ophthalmic vein ; 
rotundum, for the superior maxillary nerve ; foramen ovale, 
for the inferior maxillary nerve, lesser meningeal artery, and lesser 
petrosal nerve ; foramen spinosum, for the middle meningeal artery ; 
foramen lacerum basis cranii, which is crossed by the internal carotid 
‘artery, carotid plexus, and petrosal branch of the Vidian nerve. On 
the anterior surface of the petrous portion of the temporal bone ix 
a groove, leading to a fissured opening, the hiatus Fallopit, for the 
petrosal branch of the Vidian nerve ; and immediately beneath this 
a smaller foramen, for the lesser petrosal nerve. Towards the apex 
of the petrous portion is the notch for the fifth nerve, and below it 
a slight depression for the Gasserian ganglion. Farther outwards 
is the eminence which marks the position of the perpendicular semi 
circular canal. Proceeding from the foramen spinosum are t 
ves, which indicate the course of the trunks of the middle men- 
Ingeal artery. The whole fossa lodges the middle lobes of the 
cerebrum. 
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- The ior fossa, larger than the other two, is formed by the 
occipital bone, petrous and mastoid portion of the temporals, and by 
aamall part of the sphenoid and parietala It is bounded in front 
by the upper border of the petrous portion and dorsum ephippii, 
and along its posterior circumference W the groove for the lateral 
sinuses; it gives support to the pons Varolii, medulla oblongata, 
and cerebellum. Inthe centre of this fosea ia the foramen m, 
bounded at each side by a rough tubercle, which gives at ent 
to the odontoid ligament, and by the anterior condylar foramen. 
In front of the foramen magnum is the concave surface (clivus 
Blumenbachii) which supports the medulla oblongata and pons 
Varolii, and on each side the following foramina, from before back- 
wards,” The internal auditory foramen, for the auditory and facial 
nerve and auditory artery ; behind, and externally to this, is a 
small foramen ¥ a in, into the luctus seat, sail below it, 
partly con e edge of the petrous bone, the luctus 
Pees next, a long fissure, the foramen lacerum posterius or jugular 
foramen, partially divided into two by the jugular spine, the 
outer portion giving passage to the commencement of the internal 
jugular vein, and the inner to the eighth pair of nerves. Convery 
ing towards this foramen from behind is the deep groove of the 
lateral sinus, and from the front the groove for the inferior petroxal 
sinus, 

Behind the foramen magnum is a longitudinal ridge, which gives 
attachment to the falx cerebelli, and divides the two inferior 
foes of the occipital bone; and abuve the ridge is the internal 
occipital _Provuberanes; the transverse groove lodging the lateral 
sinus, and the transverse ridye giving attachment to the tentorium 
cerebelli. 

‘The external surface of the base of the skull is extremely uneven. 
From before backwards it is formed by the palate processes of the 
superior maxillary and palate bones ; the vomer ; pterygoid, nous 
processes, and part of the body of the sphenvid ; under face of 
the pquamous, petrous and mastoid portion of the temporals; and 
Uy the occipital bone. The palate processes of the superior maxil- 
lary and palate bones constitute the hard palate, which is raised 
above the level of the rest of the base, a1 is surrounded by the 
alveolar processes containing the teeth of the upper jaw. At the 
anterior extremity of the hard palate, and directly behind the front 

‘isor teeth, is the anterior palatine or incisive foramen, the termina- 
tion of the anterior palatine canal, which tranamits the naso-palatine 
nerves and anterior palatine _ ies, At the posterior angles of the 

late are the postertor ‘ine foramina, for the palatine nerves and 
Frreries, Passing inwanie from these foramina is the traneveree ride, 
to which are attached the aponeurotic expansions of the tensor palati 
muscles; and ut the middle line of the posterior border, the te 
spine, which gives origin to the azygos uvule. The hard is 
marked by a crucial suture, which distinguishes the four processes 
of which it is composed. Behind, and above the hard pulate, are 
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the posterior nares, separated by the vomer, and bounded at each side 
by the pterygoid roreieee. v6 the base of the pterygoid processes 
ate the plerygo-palatine canals. The internal pte aor plate is long 
and narrow, terminated at its apex by the hamular process, and at 
its base by the scaphoid fossa. The external plate is broad; the 
space between the two is the plerygold foes it contains pert of tho 
internal pterygoid muscle, and the tensor palati. Externally to the 
external pterygoid plate is the zygomatic fossa. Behind the nasal 
fossx, in the middle line, is the under surface of the body of the 
sphenoid, and the basilar process of the occipital bone, and still 

ther back, the foramen magnum. At the Fase of the external 
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pterygoid plate, on each side, is the foramen ovale, and behind this 
the foramen spinosum with the prominent spine which gives attach- 
ment to the long internal lateral ligament of the lower jaw and laxator 
tympani muscle. Running outwards from the apex of the spinous 
process of the sphenoid bone is the fissure of Glaser, which crosses 
the glenoid fossa transversely, and divides it into an anterior smooth 
surface, bounded by the eminentia articularis, for the condyle of the 
lower jaw, and a posterior rough surface for a part of the parotid 
land. Behind the foramen ovale and spinosum is the irregular 
Feeure ‘between the spinous process of the sphenoid bone and the 

trous portion of the temporal, the foramen lacerum basis cranii 
tated iso foramen lacerum medium), which lodges the internal 
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earotid artery and Eustachian tube, and in which the carotid branch 
of the Vidian nerve joins the carotid plexus. Following the direc- 
ons of this fieeare outwards, we see the Lei for the asachien 
tube, anc it for the tensor tympani muscle, separated from eac] 
thee by the prvcesnsa cochleerifarmis x belind the ferure i the 
inted process of the petrous bone which gives origin to vator 
ps muscle, and, externally to this posal the carotid foramen 
for the transmission of the internal carotid artery and ascendin; 
branch of the superior cervical ganglion of the eympathetic ; ant 
behind the caroti foramen, the jugular foramen and jugular fossa, 
Externally, and somewhat in front of the latter, is the styloid Bro. 
cea, and at its base the vaginal process. Behind and at the foot 
of the stoi process is the stylo-mastoid foramen, for the facial 
nerve stylo-mastoid artery, and farther outwards the mastoid 
At the inner side of the root of the mastoid process is the 
Rigastric fossa ; and a little farther inwards, the occipital groove. 
On the sides of the foramen magnum, and near its anterior circum- 
ference, are the condyles of the occipital bone. In front of cach 
condyle, and piercing its base, is the anterior condylar foramen for 
the hypoglossal nerve, and directly behind the condyle the it lar 
fossa in which the posterior condylar foramen is situated. ‘ind 
the foramen magnum are the two curved lines of the occipital bone, 
the ‘spine, and the protuberance, with the rough surfaces for the 
attachment of muscles. 

The Pace is somewhat oval in contour, uneven in surface, and 
excavated for the reception of two principal organs of sense, the eve 
and the nose. It is formed by part of the frontal bone, and by the 
bones of the face. Superiorly it is bounded by the frontal eminences ; 
beneath these are the superciliary ridges, converging towards the 
nasal tuberosity ; beneath. the superciliary ridges are the supra- 
orbital ridges, terminating externally in the external border of the 
orbit, and internally in the internal border, and presenting towanls 
their inner third the supraorbital notch, for the supraorbital nerve 
and artery. Beneath the supraorbital ridges are the cavities of 
the orbits. Between the orbits is the bridge of the nose, overarch- 
ing the anterior nares; and on each side of the nares the canine 
fossa of the superior maxillary bone, the infraorbital foramen, and 
still farther outwards the prominence of the malar bane; at the 
lower margin of the nares is the nasal spine, and beneath it the 
superior alveolar arch, containing the teeth of the upper jaw. 
Forming the lower boundary of the face is the lower jaw, containing 
in its alveolar process the lower teeth, and projecting inferiorly 
to constitute the chin; on either side of the chin is the mental 
foramen. If a potmendiente line be drawn from the inner third of 
the supraorbital ridge to the inner third of the body of the lower 
jaw, it will be found to intersect three openings : the supraorbital, 
infraorbital, and mental, each giving passage to a facial branch of 
the fifth nerve. 
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ORBITS. 


The orbits are two quadrilateral hollow cones, situated in the 
upper part of the face, and intended for the reception of the eye- 
bile, bith their muscles, vessels, and nerves, and the al 
glande. The central axis of each orbit is directed outw: 0 that 
the axes of the two, continued into the skull through the optic 
foramina, would intersect over the middle of the sella turcica. e 
superior of the orbit is formed by the orbital plate of the 
frontal bone, and part of the lesser wing of the sphenoid ; the inferior 
by part of the malar bone, superior maxillary, and palate bone; the 
‘internal, by the lachrymal bone, os planum of the ethmoid, and part 
of the body of the sphenoid ; the external, by the orbital process of 
the malar bone and great wing of the aphenoid, These may be 
expressed more clearly in a tabular form :— 


Frontal. 
‘Sphenoid (lesser wing). 
Malar. Orbit. achrymal. 
Sphonoid (greater wing). Bika (oe plaamoh- 


- ete tary 
japerior Maxillary. 
Palate. 


There are nine openings communicating with the orbit : the optic, 
for the admission of the optic nerve and ophthalmic artery ; the 
sphenoidal fissure, for the transmission of the third, fourth, the three 
branches of the ophthalmic division of the fifth’ nerve, the sixth 
nerve, and the ophthalmic vein ; the spheno-mazillary fissure, for the 
passage of the superior maxillary nerve and infraorbital artery to 
the opening of entrance of the infraorbital canal ; temporo-malar 
‘foramina, two or three emall openings in the orbital of the 
‘malar bone, for the passage of filaments of the orbital branch of the 
superior maxillary nerve ; anterior and posterior ethmoidal foramina 
in the suture between the os planum and frontal bone, the former 
transmitting the nasal nerve and anterior ethmoidal ‘artery, the 
latter the posterior ethmoidal artery and vein ; the opening of the 
nasal duct; and the supraorbital notch or foramen, for the supra- 
orbital nerve and artery. 


SPHENO-MAXILLARY FOSSA. 
This is a small space situated between the bones of the head and 


those of the face; it corresponds in position to the junction of the 
spheno-maxillary and pterygo-maxillary fissures. It is triangular in 
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fe and is bounded above by the body of the id, in front b: 
the euperior maxi  pehind by the baao of te i st 


former are the sphenoidal, spheno-maxillary, and maxillary ; 
eines ate the pacers rey Vidian, déwcends path 
ere saat, al ewesinies Tis Senet cee 
‘dian, an e foramina are on wi 

re ne Pier of their enumeration from above down- 
; the spheno-pelatine is on the inner wall and the descendin, 
palatine below. The fossa lodges Meckel’s ganglia and the thi 

(wth opti fog lec padasec en pring 
Tito ft (with the exception of the foramen jum) give passage 
a Pillai derived from the ganglion and anal Seabee of 
the artery. 


NASAL POSSE. 


The nasal forsee are two irregular cavities, situated in the middle 
of the face, and extending from before backwards. ‘They are 
bounded above by the nasal bones, ethmoid, and sphenoid ; below by 
the palate processes of the superior maxillary and palate bones ; 
externally by the superior maxillary, lachrymal, inferior turbinated, 
superior and middle turbinated bones of the ethmoid, palate, and 
internal pterygoid plate of the sphenoid; and the two foewm are 
separated’ by the vomer and perpendicular lamella of the ethmoid, 
ese may be more clearly expressed in a tabular form :— 














Nasal bones, 

Ethmoid. 

Sphenoid. 
= g | 
eS 4 , 4 
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Palate processes of superior maxillary 
Palate processes of palate bone. 


Each nasal fossa is divided into three irregular longitudinal pas- 
sages, or meatuses, by three processes of bone, which project from its 
a 
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outer wall—the superior, middle, and inferior turbinated bone ; the 
superior and middle turbi being 


middle meatus is the space between the middle and inferior tur- 
binated bone ; it also presents three foramina, the opening of the 





passed into the posterior ethmoidal cells. d. Openti 


Fee tamotdal ‘ells kate the Beatus, « Sphono-palatine foramen 
Ef the sphenol au rs om 
‘J. Middle turbinated H  wibate eaten, ‘A, A probe into the in- 
Waapular opartase tntasdistaly above the later ia the eponing of the antrum: 
aperture 9 ‘antrum. 

Sinfiror thruinsted bore, tek moeatin Lh probe, jumsed up tho 
nas) duct, showing direction of canal. m. intel id plate. 
hamular 0. External Plate, p. Root, Processes. 

| Posterior e foramina. r. ‘of the iefé orbit. foramen. 
£ Groove for the last turn of the internal carotid artery converted into a foramen by 
the development of an osseous unication between ant middle 


comm! 
linold process. v. Bella turcica. +, Posterior clinoid 


frontal sinus, of the anterior ethmoid cells, and of the antrum. The 
largest of the three s is the inferior meatus, which is the 

between the inferior turbinated bone and the floor of the nasal 
fossa ; in it there are two foramina, the termination of the nasal 
duct, and the opening of the anterior palatine canal. In the recent 
state the Eustachian tube looks forward into the nares, and opens 
into the pharynx just behind the inferior meatus; it may therefore 
be considered practically os a third opening into the latter. The 
nasal fossse commence upon the face by a large irregular opening, 
the anterior nares, and terminate posteriorly in the two posterior 
nares, 
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VERTEBRAL THEORY OF THE SKULL. 
According to this theory, the skull consists of a series of verteb 

modified to suit its primary idea, that of protecting the brain and 
ing the organs of renaction. "The base of the akull from the 


fy considered to be composed of fc 


‘ 
i 
2 





Fro. 106.—The four cranial isetbetrens the dotted Mines pass throu; ie samsats of 
each. yj, Tee gectptal, 2 The patttal or post-sphencld + ‘OF pre- 
The occipital vertebra is composed as follows :—The basilar pro- 
cess is the centrum, the foramen um the neural ‘anal, the 
cranial flattened pert of the occipital the neural spine. The hemal 
arch is composed of the atyloid process of the mastoid bone, which 
fs considered to belong to the occipital rather than the teraporal ; 
and the atylo-hyoid ligament, which is the homologne of the osseous 
part of the hyoidean arch in many animals, and is rudimentary in 
san, The hema apine is the body ofthe h ol bone aie 
e parietal or post-sphenoid vertebra for centrum the Ir 
of the sphenvid as far forward as the olivary process, which latter 
Pers along with the ephenoidal spongy bones, is developed separately. 
e posterior division of the body is called the bone. 
The neural arch is formed of the greater wings the parietal 
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bones ; the squamous bones being additions. The hemal arch is the 
lower jaw. 

The frontal or pre-sphenoid vertebra has for its centrum the 
anterior division of the sphenoid called the pre-mpheoid. ‘The neural 
arch is constituted by the lesser wings and the frontal bone. The 
hamal arch is more difficult to recognise, but is formed of the palate 
and superior maxillary bones, 

The ethmoid or nasal vertebra—This segment dey so far 
from the typical vertebra that its parts are with difficulty is- 
able. Its centrum is the perpendicular lamella of the ethmoid bone 

rolonged up into the crista galli. The cribriform plates and nasal 
Bones are considered to form the neural arch, The only part of the 
hawmal arch which can be recognised is the hamal spine formed by 
the inter-maxillary or incisive part of the superior maxillary. This 
is supparted on the Sxinemit of the vomer; a soutianation dowa- 
wards of the centrum, and nothing corresponding to the parts 
of the hamal arch or hemapophyser can be observed. 

Rete parts of the bones of the peat are ssauied from the 
above enumeration, such as the petrous, the tympanic, the pterygoid, 
the malar, ihe lachrymal ; thes are 01 dered to either ieee 
cay or diverging appendages and parts of transverse processes, 

it must be stated tht there is room for considerable difference of 
opinion as to the particular segment to which some portions of the 
partiall oveloped skull ought to be assigned, and in the completed 
akull all trace of segmentation in the base disappeared. The 
observations of Huxley and Parker on the development of the ver- 
tebrate skeleton, seem to throw doubt on the segmentation of the 
cranial base in its earliest and indeed on the whole theory 
which recognises in the skull the coalescence of modified vertebre. 
It is sufficient for a text-book that the general principle of the 
differentiation should be indicated, leaving the student who is in- 
terested in the matter to study it in works devoted to the subject. 





TEETH. 


Man is provided with two sets of teeth, which appear the one in 
succession to the other; the first are the teeth of childhood—they 
are called temporary, deciduous, or milk-teeth ; the second continue 
until old age, and are named permanent. 

The > permanent teeth are thirty-two in number, sixteen in each 
jaw; they are divisible into four classes: incisors, of which there 
‘are four in each jaw, two central and two lateral ; canine, two above 
and two below ; bicuspid, four above and four below ; and molars, 
six above and six below. 

The tem: teeth are twenty in number : eight incisors, four 
canines, and eight molars, There are no bicuspids in the temporary 
tet Eat ee eight deciduous molars are ‘succeeded by the permanent 

cuspid. 


3 

Every tooth is divisible into a crown, which is the above the 
gum’ Sconstricted portion around the base of the ercen, 

and a root or fang, which is contained within the alveolus. The root 
is invested by periosteum, which is a bond of connection between it 
and the alveolus. 


and the root compressed from side to 

side; at ita apex is a small opening for . > 
e passage of the nerve artery of 

the tooth. The upper incisors’ are 

directed a litle forwards; they are larger —paAer 

than the lower, and slightly overlap - ES 

them. The upper central incisors are 

much largerthan the laterals; their inner ie he 

border is a little longer than their outer, 


and by this character we can distinguish yo, 107,—Pront and side view of 
the side to which a particular specimen — s tef upper central incleor.” a. 
belongs. In the lower jaw the central Distal surface. & Neck. ¢. root. 
incisors are smaller than the lateral, and have their fangs much 
flattened from side to side. The of the lateral incisors are aleo 
flattened, but are longer than thoee of the central teeth. 

‘The canine teeth h(cumpidati) follow 
the incisors in order from before 


backwards; two are situated in the 
upper jaw, one at each side, and two 
in the lower. The crown is larger 
than that of the incisors, convex 

fore, concave behind, and ‘tapering to 
a blunted point or cusp. Toot 
ie longer that of all the other 


teeth, compressed at each side, and 
marked by a slight groove. The 

upper canine teeth (called eye-teeth) Fre. 108.—1 Iadtal, and distal 
are longer and than the lower, irtaeen of an apper conine. 
and are situated a little behind and external to them. 
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extraction. 


break or diastema, avich a8 occurs to 
Quadrumana, and more markedly in the Rodents 
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Oharacters of the Temporary Teeth.—In form these 
resemble the teeth of the permanent set, but ay ee taaliee The 
enamel which covers the crown terminates in a more distinct edge 
than in the nt teeth, eo that the neck is more evidently con- 
stricted. e canines are relatively shorter, and their crowns 


being indeed than the second permanent bicuspid 
which su it. The fet three pat 


cugpa ‘The fangs are like those of the permanent eet, but are smaller 
more divergent. 


STRUCTURE OF THE TEETH. 


If » vertical section be made through a tooth, it will be found 
a cavity, the pulp 


to be hollowed out in its interior into a 
cavity, which has a general resemblance in 
its form to the external configuration of the 
tooth. It extends upwards a little into the 
cusps, and is prolonged downwards into the 

terminating at the extremity of each 
of the latter in a small opening which trans- 
mits the vessels and nerves, This cavity 
is filled with a soft, highly vascular, and 
sensitive substance, called the dental pulp, 
which consists of gelatinous tissue inter 
mingled with nucleated cells, and supports 
capillary loops and minute ‘nerve fibres 
the pulp is continuous through the aper- 
tures at the extremity of the fangs with 
the periosteum on the outside of the 
tooth. 

The solid portion of the tooth is com- 
posed of three distinct structures :—(1) The 
dentine or i » Which forms the bulk of 
the tooth ; (2) the enamel, which forms a 
thick covering to the crown; and (3) the 
cement, which covers the fang externally. 

‘The dentine (ivory or tooth bone) is a hard 
substance having some resemblance to bone, 
but on microscopic examination it a] 
to consist of very minute, tapering and branc ing tubules, embedded 
in a dense, homogeneous intertubular matrix. ‘These tubules com- 
mence by their larger ends in the wall of the pulp cavity, and pursue 
a radiating and serpentine course towards the periphery of the 
tooth ; they give off minute branches from their sides, and divide 
dichotomously as they proceed, so that when they reach the outer 





ae dentine have become 
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by an annulus of considerable thickness (fig. 115); but it is probable 
that this appearance rerults from the obliquty’of the fo sae 


* - te gies is eaculeelise 
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aa is continuous with the mu- 
eleated cells of the dental pulp, and which serves to convey nutri- 
tive material to the dentine ; it aj also to confer on the latter 


a eartain amount of sensibility. or  falalen ae most numeroos 
ere: are 

oe Ruin o tg hy are eng more scattered, #0. here 

the matrix ne, the Taagt element utes 115, Bh The matrix 

of the dentine appears to be perfectl cous, Without trace 


fibres or granules; when tian ceed it has a ten- 
dency to split up into lamina, but no such lamination is observable 
SA eee ceetity besagnal of the a which is in contact 
wit enamel ia mar! depressions, corresponding 
to the ends of the ee In the fang the outer portion 
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of the dentine—namely, that next the cement—has often a peculiar 
nodular aj (fig, 114, 6), which results from the incomplete 
fusion of the calcareous when they are deposited. Frequently 
also we find in this situation irregular lacunar spaces, which are 
filled with the same 

protoplasmic material as 
the dentinal tubules, 

The enamel forms a 
crust over the whole ex- 
posed surface of the 
crown of the tooth to the 
commencement of its 
root; it is thickest on 
the summit of the tooth, 
and becomes gradually 
thinner as it a] ee 
the neck. It is trane- 
Jucent and bluish in 
thin sections, and is the 
hardest and most brittle 
substance in the body ; it contains only about 3 per cent. of animal 
matter, 

The enamel is composed of minute fibres which run in a wav 
course from the dentine to the free surface of the crown, and whicl 
on cross section are seen to be hexagonal (fig. 117, 4) By their 
attached ends they fit into the pits already described as existing on 
the surface of the den- 4 B 
tine. The enamel fibres 
are marked at irregular 
intervals by transverse 
lines (fig. 117, 8), which 
possibly may indicate 
their formation from 
ay ted celle, al- 
though this is denied 
by many _histologists, 
who consider them to 
result from the fibres 
of superimposed layers 
Tunning in opposite 
directions, Theenamel 
is covered by a thin membrane (composed of non-nucleated horny 
scales) which separates from it on the application of hydrochloric 
acid—this is called the cuticle of the or Nasmyth’s membrane, 

The cortical substance, or cement, forms a thin coating over the 
root of the tooth, from the termination of the enamel to the openii 
in the apex of the fang. In structure it is analogous to bone, an: 
is characterised by the presence of lacune and canaliculi (fg, 174, ¢), 
Uut it generally has no Haversian canals, although these also may 








z 
jed than in fig. 116. 
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Sepete, th the cammént in:old age, It increases in thickness as 
vances, and gives rise to those exostosed appearances i ly 
seen on the teeth of very old persons, or in those who have taken 
much mercury. In old age the pulp cavity is often filled up and 
obliterated by osseous substance analogous to the cement, but bear- 
ing also some resemblance to dentine. This is called osteodentine ; 
it is traversed by canals which are surrounded by concentric laminz, 
like the Haversian canals of bone. 

The tooth pulp, as stated above, is continuous with the periosteum 
of the alveolus. On its surface is a layer of fine columnar cells 
which are in close contact externally with the inner surface of the 
dentine, and contain oval nuclei at their bases ; as they are chiefly 
instrumental in the formation of that tissue, they have received the 
name of “odontoblasts.” Some authors state that they give off pro- 
ceases which pass into the dentinal tubules and become continuous 
with the fibres therein contained. Beneath these, numerous fusiform 
or pyramidal cells are found, many of which wedge themselves in 
between the odontoblasts, while others are continuous with the rami- 
fied cells of the reticulum to be presently mentioned. Klein believes 
that it is this deeper cell stratum and not the layer of odontoblasts 
which sends processes into the dentinal tubules. The cells of the 
pulp, as well as the blood-vessels and nerves, are supported by a fine 
reticulum formed by ramified nucleated cells fumerous non- 
medullated nerve fibres run through the pulp, some of which have 
been traced to the layer of odontoblasts, azd it is probable that they 
aleo pass into the dentine. A dense network of capillaries occupies 
the outer part of the pulp. 


DEVELOPMENT OF THE TEETH. 


At the time when the germs of the teeth first make their a] - 
ance the lower jaw consists of embryonic tissue, composed chiefly 
of branched cells, in which cartilagi ul 
Meckel, is embedded. At this iperior maxillary pro- 
cesses, formed also of embryonic tissue, have just met and united 
with the Bro-masillary of inter-maxillary process In the position 
of the future alveolar border an upgrowth of epithelial cells produces 
‘two narrow ridges arranged in a horse-shoe form ; the groove between 
these ridges (formerly described as the primitive dental groove) is 
almost entirely filled up with cells which are actively growing and 
rapidly increasing in number. This growth of cells akes 0 down: 
ward as well as an upward course 20 as to invade the tissue ooeup 
ing the position of the future jaw, but instead of passing vertically 
downwards becomes inclined inwards at its lower extremity (see fig. 
118, 1); in cross section this inflection of cells closely resembles a 
tubular gland. At their deepest point the cells incresse in number 
more rapidly than elsewhere so as to result in the production of 
expansions taking somewhat the form of Florence flake; ind it is 
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we have traced it in the case of the temporary tooth. The germ of 
the first permanent molar is formed about the sixteenth bya 
down-growth of the epithelium from the surface of the jaw, in the 
same way as the germ for the temporary teeth originated ; the second 

nt molar has its germ formed from the neck of the enamel 
organ of the first molar about the third month after birth. The 
germ for the wisdom tooth is formed from the neck of the enamel 
germ of the second permanent molar about the third year. 


FORMATION OF THE HARD TISSUES. 


Enamel.—We have seen that the deeper cells of the enamel organ 
(those, namely, which are next to the dentinal papilla) become 
elongated ; they also, by their mutual come to assume the 
form of elon; hexagonal prisms, receive the distinctive title 
of enamel A deposition of calcareous salts takes place in these 
cells, commencing st the end nearest ta the papilla, and proceeding 
towards the centre of the enamel organ. As the advances, 
the cells of the stratum intermedium assume the same form as the 
deeper cells, and in process of time become also calcified ; the stellate 
reticulum which forms the great part of the enamel organ seems to 
take no active part in the formation of the enamel, but, as the latter 
is formed, becomes progressi’ ely reduced in quantity until at length 
the outer or superficial cells et ill epithelial in character, and become 
flattened) are in contact with the enamel celle, As the latter are 
hexagonal in form (from mutual compression), the fibres which 
result from their calcification are necessarily hexagonal prisms. 
The outer part of the cell is first calcified, the centre later, so that 
the outer part of the prismatic fibre is the hardest; and when fracture 
of the enamel takes place it usually follows 
the line of the centre of the fibre, this being 
Jem perfectly ealifed than the periphery. 

Dentine.—The cells which form a com- 
pect layer on the surface of the dentinal 
papilla and are called odontoblasts, become 

cified in the same manner as the enamel 
cells. The calcareous deposit takes place first 
at the surface nearest tothe enameland 
inwards along the elongated cell; while the 
outer part of the cell is thus converted into 
dentine, the inner end continues to grow 
towards the papilla, and thus each denti 
tubule and its surrounding matrix is formed Jblasta ini 
by the calcification of a single cell, and not, 710-1%—Odontoblastsinsitw. 
as was formerly supposed, by the union of several. Most observers 
in stating that the dentinal matrix, dentinal sheaths, and the 
bres contained in the tubules, represent three stages of calcification, 
the matrix exhibiting the completion of the process, the sheaths 
of Neumann an imperfect calcification, and the fibres being the 
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unchanged protoplasm of the original cell. Klein is, however, of 
opinion that the Abres contained in the tubules are derived from the 
of the deeper layers of cella, and are not the product of the 
odontoblast, The part of the dentinal papilla which is not con- 
verted into dentine, remains throughout life as the pulp of the tooth. 
Cement.—This is produced by the tissue of the tooth sac, the 
process being precisely the same as the production of bone beneath 
Periosteum, described on a previous page. 





ERUPTION OF TEETH. 


When the crown of the tooth has been formed and coated with 
enamel, and the fang has grown to the bottom of its socket by the 
progressive lengthening of the pulp, the formation of the dentine, 
and the adhesion of the latter to the contiguous portion of the 
the pressure of the socket causes the reflected part of the anc and 
the edge of the tooth to approach, and the latter to pass through 


the - 
"The opened sac now begins to shorten more rapidly than the fang 
lengthens, and the tooth is quickly drawn w is by the contrac- 
tion, leaving a space between the extremity of the unfinished root 
and the bottom of the socket, in which the growth and completion 
of the fang are effected. 

During the changes above described as taking place among the 
dental sacs contained within the jaws, the septa between the saca, 
at first consisting of 

tissue, graduall. 

Teele rota and sul 
sequently osseous, the 
bone being developed 
from the surface and 
proceeding by degrees 
more deeply into the 
jaws to constitute the 
slreol he necks of 
the sacs of e perma- 
nent teeth, by which 
they originally commu- 
nicated with the mucous 
surface of the gum, still 
exist, in the form of 
cords, separated from 
the deciduous teeth by 
Fig, x21.—Normal woll-formed jaws from which the their alveolus, but 

alveolar has been removed, s0 as to expose communicating through 

{Be developing permanent teeth tn thelr erp minute osseous canals 

with the mucous mem- 
brane of the mouth immediately behind the corresponding deciduous 
teeth. 
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stated i's tabular form aa follows, the teeth of the lower jaw pre- 
ceding thoee of the upper by « short interval. 


SUCCESSION OF TEETH. 
1. Temporary Teeth. 
Molar 2| Molar x| Canine Tncisors | Ganine Molar x | Molar 2 








Months. | 24 2 8 oras | 18 13 4 





2. Permanent Teeth. 


|Molar 3|Molar. | solar 1 Canoe Teor Canine Molar 1 Molar a) 
= 





Molar 3 








‘Years.| 17-21 6 | rr-12 | 8.7.7.8 | rr-12| 6 sag | rat 








O08 HYOIDES. 


The os hyoides gives support to the tongue, and attachment to 
numerous muscles in the neck. It is named from ite resemblance to 
the Greek letter v, and consists of a central portion or body, of two 

cornua, which project backwards from the body; and two 

lesser cornua, which ascend from the angle of union the 
body and the greater cornua. 

e body is somewhat quadrilateral, rough and convex on its 
antero-superior surface, by which it gives 
attachment if muscles Ap concave and 
smooth on the postero-inferior surface, 
by which it lies in contact with the 
thyro-hyoidean membrane. The greater 
cornua are flattened from above down- 
wards, and terminated posteriorly by a 
tubercle; and the lesser poms, eontcal 
in form, give attachment to the stylo-Fia_122—The os hycides seen 
hyoid ligamenta. In early age and in from before, Taner m 
the adult the cornus are connected with Great cornus of the left aide 3. 
the body by cartilaginous surfaces and Lesser oornua of the same aide. 
ligamentous fibres ; in old age they become united by bone. 

Development.—By five centres, one for the body, and one for 
each cornu. Ossification commences in the greater cornua and body 
during the last month of foetal life, and in the lesser cornua soon 
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after birth. The cornua do not unite with the body till after middle 


Attachment of Muscles.—To eleven pairs : sterno-hyoid, thyro- 
hyoid, omo-hyoid, pulley of the digastricus, stylo-hyoid, mylo-hyoid, 
geniorhyold, genio-hyo-glosaus, hyo-gloaus and middle 
constrictor of the Pharynr. Tt also gives attachment to the stylo- 
hyoid, thyro-hyoid, and hyo-epiglottic ligaments, and to the thyro- 
hyoidean membrane. 








THORAX AND UPPER EXTREMITY. 


"The bones of the thorax are the sternum and ribs; and those of 
the upper extremity, the clavicle, scapula, humerus, ulna, and radius, 
bones of the carpus, metacarpus, and phalanges, 


STERNUM. 


The sternum (fig, 129 is situated in the middle line of the front 
of the chest, and is oblique in direction, the superior end lying 
within a few inches of the vertebral column, the inferior being pro- 
jected forwards so as to be placed at a considerable distance from the 
spine. The bone is flat in front, and marked by five transverse lines 
which indicate its original subdivision into six pieces. It is slightly 
concave behind, bi and thick above, flattened and pointed below, 
and divisible in the adult into three pieces, superior, middle, and 
inferior, or presternum, mesosternum, and metasternum. 

The superior piece or manubrium is nearly quadrilateral ; it is 
broad and thick above, where it presents a concave border, supra- 
sternal notch; and narrow at its junction with the middle piece. 
At each superior angle is a deep articular depression for the clavicle ; 
and on either side two notches for articulation with the sartilage of 
the firet rib, and one-half that of the second. The articulation of the 
manubrium with the body is often movable, often anchylosed : when 
the latter state exists, the line of union is marked by a transverse rid; 

‘The middle piece or gladiolus, considerably longer than the 
superior, is by in the middle, and somewhat narrower at each 
extremity. It presenta at either side six articular notches for the 
lower half of the second rib, the four next ribs, and the upper half 
of the seventh. The articular notches are placed opposite to the 
lines which indicate the original subdivision of the bone. This 
piece is sometimes perforated by an opening of variable size, result- 
ing from arrest of development. 

inferior piece (ensiform or xiphoid cartilage) is the smallest 
of the three, often merely cartilaginous, and very variable in appear- 
ance, being sometimes pointed, at other times broad and thin, and 
at other times, again, perforated by a round hole, or bifid. It pre- 
sents a notch at each side for articulation with the lower half of the 


cartilage of the seventh rib. 


at any Renod from the 
sixth to the fifteenth year, 
or even later. Frequently, 
additional nuclei appear in 
several of the segments, this 
being more especially the 
case with the manubrium, 
in which as many 9s six 
centres have gecasionally 
been observed ; in the third, 
fourth, and fifth segments 
there ‘are frequently two 
centres which are placed 
laterally, and it is the irre- 
gular union of these pairs 
that gives rise to the fora- 
mina occasionally eeen in 
the sternum towards its 
lower part. Union of the 
pieces of the sternum com- 
mences from below and 
proceeds upwarde; the fifth piece unites with the fourth at about 
puberty, the fourth and third between twenty and twenty-five, the 
third and second between twenty-five and thirty. The ensiform 
appendix becomes joined to the body of the sternum at forty or fifty 
years; and the manubrium to the body only in very old Two 
‘small pisiform pieces have been described by Béclard and Breschet, 
as being situated upon and somewhat behind each extremity of the 
supra-sternal notch of the upper border of the manubrium. These 
supra-sternal pieces, by no means constant, appear at about the 
thirty-fifth year. Bécl considers them as the analogue of the 
fourchette of birds, and Breschet as the sternal ends of a pair of 
cervical ribs, 

Articulations. —With the clavicles and seven costal cartilages on 
vach vide. 





1 


130 RIBS, 


Attachment of Muscles.—To nine pairs and one single muscle 
—viz., by its anterior surface to the pectoralis major, by its 
Border to the sterno-mastod, by the pper and posterior part of the 
manubrium to the sterno-hyoid and sterno-thyroid, by the posterior 
surface of the body to the triangularis sterni, and by the ensiform 
cartilage to the external oblique, internal oblique, tranaversalis, rectus, 
and diaphragm. 


RIBS. 


The ribs are twelve in number at each side; the first seven are 
connected with the sternum, and are thence named eernal or true 
ribs; the remaining five are the asternal or false ribs; and the last 
two, shorter than the rest, and free at their extremities, are the 
floating ribs. The ribs increase in length from the first to the 
eighth, whence they. disniais ish to the twelfth; in breadth they 
diminish gradually the first to the ast, and, with the exception 
of the last two, are broader at the anterior than at the posterior end. 
The first rib is horizontal in direction ; all the rest are oblique, the 
anterior extremity falling considerably below the posterior. Each 
rib presents an external and internal surface, a superior and inferior 

ler, and two extremities; it is curved to correspond with the 
arch of the thorax, and twisted, 0 that, when laid on a horizontal 
surface, one end is tilted up. 

The external surface is convex, and marked by the attachment 
of muscles; the internal is flat, and corresponds with the pleura; 
the superior border is rounded ; the inferior border is sharp and grooved 
on its inner edge. ‘The lower edge of the groove giving attachment 
to the external, and the upper edge to the inte intercostal 
muscle. Near its vertebral extremity, the rib is somewhat bent ; 
and opposite the bend, on the external surface is a rough oblique 

idge, Which gives attachment to a tendon of the sacro-lumbalis 
muscle, and is called the angle. This distance between the vertebral 


Flo. 124,—Vertebral extrem- 
ity of the seventh rib of the 


costo-transverse ent. 
Hchtticuler wurface,. 





for the attachment of the middle costo-transverse jent. 7. Crest for the 
fnterior costo-transveres ligament, &. Upper rounded border, 's. Lower sharp 
Border. 20. Groove on the inner edge of the lower border. 


extremity and the angle increases gradually from the second to the 
eleventh rib. Beyond the angle is a rough elevation, the tubercle, to 
which the posterior costo-transverse ligament is ‘attached; and 
immediately at the base and under side of the tubercle a smooth 
surface for articulation with the extremity of the transverse process 
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somewhst expanded, and termed the head, and that portion between 
the head and tul the neck, On the extremity of the head is an 
oval smooth surface divided by a transverse ridge into two facets for 
articulation with two contiguous vertebree ; the ridge being joined 
to the intervertebral substance by means of an interartict liga- 
ment. ‘The posterior surface of the neck is rough for the attach- 
ment of the middle costo-transverse ligament ; and upon its upper 
border is a crest, which gives attachment to the anterior costo- 
transverse ligament. The sternal extremity is flattened, and pre- 
sents an oval depression for the reception of the costal cartilage. 

‘The ribs that demand especial consideration are the first, tenth, 
eleventh, and twelfth. 

The first is the shortest rib; it ie broad and flat, and placed 
horizontally at the upper part of the thorax, the eu looking 
upwards and downwards, in place of forwards and backwards as in 
the other ribs, At about the anterior third of the upper surface of 
the bone, and near its internal border, is a tul le which gives 
attachment to the ecalenus anticus muscle, and immediately before 
and behind that tubercle, a shallow oblique groove, the former for 
the subclavian vein, the latter for the subclavian artery. Near the 
posterior extremity of the bone is a thick and prominent tubercle, 
with a smooth articular surface for the transverse of the first 
doreal vertebra; and between the tubercle and the groove for the 
subclavian artery is a depression for the attachment of the ecalenus 
medius muscle. There is no angle. Beyond the tubercle is a narrow 
constricted neck ; and at the extremity, a head, presenting a single 
articular surface. The second rib, in aome of its characters, resem- 
bles the first. 

‘The tenth rib has a single articular surface on its head. 

The eleventh and twelfth have each a single articular surface on 
the head, no neck or tubercle, and are pointed at the free extremity. 
The eleventh has a slight ridge, representing the angle, and a shallow 
grvove on the lower border ; the twelfth has neither. 

Devel t.—The ribs are developed by three centres; one for 
the central part, one for the head, and one for the tubercle. The 
last two have no centre for the tubercle. Ossification commences in 
the body somewhat before its appearance in the vertebrae; the epi- 
physal centres for the head and tubercle appear between sixteen and 
twenty, and are consolidated with the rest of the bone at twenty-five. 

iculations.—Each rib articulates with two vertebre and one 
costal cartil with the exception of the first, tenth, eleventh, and 
twelfth, which articulate each with a single vertebra only. 

Attachment of Muscles.—Int muscles, ecalenus anticus, 
medius, and posticus, pectoralis minor, serratus magnus, obliquus 
externus, latissimus dorsi, quadratus lumborum, serratus posticus 
superior, serratus posticus inferior, sacro-lumbalis, longissimus dorsi, 
ccrviealls ascendens, levatores costarum, transversalis, and dia- 
phragm. 
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COSTAL CARTILAGES. 


The costal cartilages serve to prolong the ribe forward to the 
anterior part of the chest, and contribute mainly to the elasticity of 
the thorax. They are broad at their attachment with the ribs, and 
taper slightly towards the sternal end; they diminish gradually in 
breadth from the first to the last; in length they increase from the 
firet to the seventh, and then decrease to the last. The cartilages of 
the first two ribs are horizontal in direction, the rest incline more 
and more upwards, In advanced age the costal cartilages are con- 
verted more or less completely into bone, the change taking place 
earlier in the male than in the female. 

The first seven cartilages articulate with the sternum ; the three 
next, with the lower border of the cartilage immediately preceding ; 
the last two lie free between the abdominal muscle, All the ear: 
tilages of the false ribs terminate by pointed extremities, 

Attachment of Muscles.—Subclavius, sterno-th 
major, internal oblique, rectus, transversalis, diap! 
laria sterni, internal intercostals. 





OLAVICLE. 


The clavicle (clavis, a key) is a long bone, shaped like the italic 
letter /, and extended across the upper part of the side of the chest 
from the upper piece of the sternum to the point of the shoulder, 
where it articulates with the scapula. In position it is slightly 
oblique, the sternal end being somewhat lower and more anterior 
than the scapular, and the curves are so disposed that at the sternal 
end the convexity, and at the scapular the concavity, is directed 
forwards. The sternal half of the bone is rounded, and terminates 





‘Fis. 125,—Clavicle of the right side; ita upper and anterior face. 1. The sternal end. 
2, The portion which articulates with the first rib. 3, 3. Ridge of attachment 
of the is 4, Acromial end. 5. Surfaco’ of articulation with the 


pectoralis major. 4. 5. 
scromion. 6,6. Ridge for the attachment of the deltoid. 7, 7. Line of insortion 
of the traperius. 8. Line of origin of the steruo-mastoid. 


in a broad articular facet, which is continued for a short distance 
on to the under surface. The scapular half is flattened from above 
downwards, and broad at its extremity, the articular surface occupy- 
ing only part of ite extent. The upper surface is smooth, convex, 
and partly subcutaneous ; the under surface rough and excavated, 
for the insertion of the subclavius muscle. At the sternal extremity 
of the under surface is a very rough prominence which gives attach- 
ment to the rhomboid ligament ; and at the other extremity a rough 
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tubercle and ridge, for the coraco-clavicular (trapezoid and conoil) 
ligament. The opening for the nutrient vessels is seen at the under 
surface of the bone. 

int. —By two centres ; one for the shaft and one for the 
sternal extremity ; the former aj ing before any other bone of 
the skeleton, the latter between fteen and eighteen. 
fi i tions.—With the sternum, scapula, and cartilage of 

irst ril 


Attachment of Muscles —To siz : sterno-cleido-mastoid, trape- 
zius, pectoralis major, deltoid, subclavius, and sterno-hyoid. 


SOAPULA. 


The scapula is a flat triangular bone, situated on the Pesterior 
aspect and side of the thorax, and pecups ing the space irom the 
second to the seventh rib. It is divisible into an anterior and 
posterior surface ; superior, inferior, and posterior border ; anterior, 
superior, and inferior angle ; and processes. 

e anterior surface, or subscapular fossa, is concave and uneven, 
and marked by several oblique ridges which have a direction up- 
wands and downwards ‘The concavity is occupied by the subscapt 
laris muscle, with the exception of the posterior border, a triangular 
surface near the superior angle, and similar area near the inferior 
angle, these parts giving attachment to the serratus magnus. The 
posterior surface, or dorsum, is convex, and un ly divided 
into two portions by the spine : that portion above the spine is the 
supra-spinous fossa ; and that below, the infra-spinous fossa. 

e superior border is the shortest of the three; it is thin and 
concave, terminated at one extremity by the superior angle, and at 
the other by the coracoid procesa, At its humeral end, and formed 
partly by the base of the coracoid process, is the supra-scapular 
notch for the transmission of the supra-scapular nerve. 

The inferior or axillary border is thick, and marked by several 
grooves and depressions; it terminates superiorly at the plenoid 
cavity, and inferiorly at the inferior angle. Immediately below the 
glenoid cavity is a rough ridge, which gives origin to the long head 
of the triceps muscle. In the middle of this border is a depression 
for the teres minor, and beneath this a dee ve for the teres 
major ; near the inferior angle is a projecting lip, which increasex 
the surface of origin of the latter muscle. 

The posterior border or base, the longest of the three, is turned 
towards the vertebral column. It is intermediate in thickness 
between the superior and inferior, and convex. Attached to it are 
three muscles, the levator anguli ecapule extending from the upper 
edge of the triangular area at the root of the spine to the superior 
angle, the rhomboideus minor corresponding in ita attachment to 
the triangular area, and the rhomboideus major attached to the rest 
of the border. 
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Pepa, “arts: Oblige ridges coming 
eapula. 1, 1,1. Oblique i. 
the subscapaiar 7 

of the wurface occupied by the serratus 


‘acromio-cia 
ro, Glenold cavity. | 11. Head, ofthe 
scapula. 12. Ite neck. 13, 13. Axillary 
order; the w ‘is placed 
the ridge of the. tr s ioterior 
fengle, 15,15, Posterior border. 36, Pro- 
mi 


coerena with the 
of the spine of the scapula. ae 





pert of the glenoid cavity a rudimentary notch is observed in its 
margin, this is interesting as corresponding to the notch at the inner 
side of the acetabulum. The superior angle is thin and pointed. 
The inferior angle is thick, and smooth upon the external surface 
for the origin of the teres major and for a large bursa over which 
the upper border of the latissimus dorsi muscle plays; it also occa- 
tional ly gives origin to a few fibres of the latter muscle. 

‘The spine of the scapula, triangular in form, crosses the upper 
pr of the dorsum of the bone ; it commences at the posterior border 

y a smooth triangular surface, over which the fan-shaped tendon 
of the trapezius glides, and terminates at the point of the shoulder 
in the acromion process. At a short distance from its origin, where 
the triangular surface rises to the level of the spine, is a prominent 
tubercle, which marks the termination of the line of attachment of 
the tendon of the trapezius ‘The free border of the spine is rough 
and subcutaneous, and gives attachment, by two projecting lips, to 
the trapezius above and deltoid below; the surfaces of the spine 
enter into the formation of the supra- and infra-spinous fossa. ‘The 
nutrient foramina of the scapula are situated in the base of the 
spine. 

The acromion, somewhat triangular in form, is flattened from 





SOAPULA. 135 


above downwards; it overhangs the glenoid cavity, the uy sur- 
face being rough and subcutaneous, the lower smooth. Wear its 
extremity, on the anterior border, is an oval articular surface, for 
the end of the clavicle. 

The coracold process is a thick, round, and curved process of 
bone, arising from the upper part of the neck of the scapula, and 
overarching the glenoid cavity. It is about two inches in 
very strong, and gives attachment by its tip to the biceps and coraco- 
brachialis muscles, and by its anterior border to the pectoralis minor. 
Near its base is rough impression for the conoid ligament, and 
running forwards from this an oblique ridge for the trapezoid 


lopment.—By siz centres ; one for the body (including the 

spine), one for the coracoid recess to for the acromion, one for the 
inferior angle, and one for the pos- 
terior fer. The ossific centre gx 
for the body appears in the infra- 
spinous fossa at about the same 
time as the ossification of the 
vertebrae ; for the coracoid process 
during the first year ; the acromion 
process at puberty; the inferior 
angle in the fifteenth year ; and the 
posterior border at seventeen or 
eighteen. There is frequently a 
second centre for the coracoid pro- 
cess, which Appears nest the supra- 
scapular notch about the seven- 
teenth year. Union between the 
coracoid process and body takes 
place during the fifteenth year ; 
the bone is not complete till after 
the twenty-second year, 

Articulations. —With the cla- 
viele and ime. x. x 

Attachment uscles,—To 
sixteen; by its anterior surface to "0. y7-— Posterior view of the soups. 
the subscapularis and serratus spinous fossa. 3. Superior ‘border. 
magnus ; posterior surface, supra- ¢ Supreecapular'notch. | 5. Ai 
epinatus and infra spinatus supe- gendid_ cavity. a tates le. 
rior ler, omo-hyoid ; ferior 3@_ scapula ; ge 
border, levator anguli Eapuls, Eprints pret hota i es 
rhomboideus minor, rhomboideus terior border or base of the scapula. 
major; azillary torder, long head 2 Reerina vy Response 
of the triceps, teres minor, teres the treperius glides 1s. Acromion 
major; upper angle of the glenoid process. 13. Oneof the nutrient for- 
cavity, long tendon of the biceps; “mins 14. Corscold process. 
spine and acromion, trapezius and deltoid ; coracoid process, is 
minor, short head of the biceps, and coraco-brachialis. liga- 
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ments attached to the coracoid are, coraco-acromial, coraco- 
clavicular, coraco-humeral, and the costo-cctacoid membrane. 


HUMERUS. 


The humerus is a long bone, and is therefore divisible into a shaft 
and two extremities. 

The uy extremity presents a rounded head, a constriction 
immediately around the base of the head, the neck; a greater and a 
lesser ‘buberoxtty. The greater tuberosity is situated most externally, 
and is marked by three facets for the insertion of the supra-spinatus, 
infra. spinatus, and teres minor muscles, The lesser tuberosity, 
placed inter , gives attachment to the tendon of the subscapu- 
taria. The tuberosities are separated by a vertical furrow, the bictpi- 
tal groove, which lodges the long tendon of the biceps. The edges of 
this groove below the head of the bone are prominent and rough, 
and called the external and internal bicipttal ridges ; the former serves 


Fro, 128. Fro. 129. 


Fro. 128—Humerusof the right arm ; ite 
anterior surface. 2. Shaft of the bone. 


foramen. 11. Eminentia capitata, 12. 
joa. 13. External condyle, 14. 
Internal condyle. a5. Bx eondy- 


Fro, 129.—Humorus of the right arm; ita 
posterior aspect. 1. Shaft. 2. Head. 


7 Neck. 4, ck. 5. 
ret Seperostiy*” 6Baoata of sel: 


dylar ridge. 12, Foass for the recep- 
jon of the olecranon. 





for the insertion of the pectoralis major muscle, the latter for the 
tendon of the teres major ; at. the bottom of the groove the tendon of 
the latissimus dorsi is inserted. 
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‘The constriction of the bone below the tuberosities is the surgical 
and iso nested, in oomteadistinetion to the’ ue-neck, om. 
e seat of the lent surgical writers r) 
oT 1 LOR RP PN 
tl is prismoid at its uy ittens 
= low.” On the outer Bie’ at about ic 
mi is a rou triangular eminence, which gives insertion to 
selioid 3 and ancl ly on. cach aide of this eminence is A atl 
pression, corresponding wit e two 1e chialis 
anticus, On the Tones of the middle of the shaft is a smooth 
surface for the attachment of the coraco-brachialis muscle; and 
behind, an ohiiane and shallow groove, which lodges the musculo- 
iral nerve and superior profunda artery. The foramen for the 
medullary vessels is situated on the inner surface of the shaft of the 
bone a little below the coraco-brachial impression ; it is directed 
downwards. 
The lower extremity is flattened from before backwards, and 
terminated inferiorly by « long articular surface, divided into two 


condyle, the latter being 
considerably the longer; and running upwards from the condyles 
along the borders of the bone are the condylar ridges, of which the 
external is the most prominent. Immediately in front of the troch- 
lea is a small depression for receiving the coronoid process of the 
ulna during flexion of the fore-arm (coronoid fossa); and immedi- 
ately behind it a large and deep fossa, for containing the olecranon 
process during extension (olecranon fossa). 

Development.— By aves centres; one for the shaft, one for the 
head, one for the tuberosities, one for the eminentia capitata, one 
for the trochlea, and one for each condyle, the internal preceding the 
external. Ossification commences in the diaphysis of the humerus 
soon after the clavicle; in the head and tuberosities, during the 
second and third year of infantile life; in the eminentia capitata 
and trochlea during the third and eleventh year; and in the con- 
dyles during the fifth and fifteenth. At the time of birth the shaft 
is ossified, but the extremities are cartilaginous; the centre for the 
head and that for the tuberosities unite during the fifth year. The 
entire bone is consolidated at twenty. 

iculations.— With the glenoid cavity of the scapula, the ulna, 
and radius. 

Attachment of Muscles.—To four: by the greater tubero- 
‘ity, supra-spinatus, infra-spinatus, and teres minor; lesser tubero- 
sity, subscapularis ; external bicipital ridge, pectoralis major ; internal 
bicipil ride ‘and groove, teres major ed Tationimnus ‘dorsi ; staf, 
external internal head of the triceps, deltoid, coraco-brachialis, 
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and brachialis anticus ; external condylar ridge and condyle (extensor 
condyle), extensors and supinators of the fore-arm, viz, supinator 
longus, extensor carpi radialis longior, extensor carpi radialis brevior, 
extensor communis digitorum, extensor minimi digiti, extensor carpi 
Ulnar, anconeus and supinafor brevis; énlenal condyle (Nexor con- 
iyle), flexors and one pronator, viz, pronator radii lexor carpi 
main palmaris longus, flexor subkmis digitorum, and flexor earpi 


ULNA, 


The ulna is a long bone, divisible into a shaft and two extremities. 
‘The upper extremity is large, and forms principally the articulation 
of the elbow; the lower extremity is small, and is excluded from 
the wrist-joint by an interarticular fibrocarti 

‘The upper extremity presents a semilunar concavity of large size, 
the greater sigmoid nolcy for articulation with the humerus; and 
a 1e Gare side a lesser sic edges Soe the pea of the radius, 

ing the greater sigmoid notch posteriorly is the olecranon pro- 
cose; overhanging fin front, a pointed eminence with a rough 
triangular base, the coronoid process. Behind the lesser sigmoid notch, 
and extending downwards on 
the side of the olecranon, is a 
Fro, ¥90—The two bones sf uneven surface for 
Somibatroct 2 ms aeets the anconeus muscle; and on 


pas thacront, Spare the posterior surface of the ole- 
sigmoid notch. 3. cranon a emooth triangula: sur- 
Tagoer algal 2 face, which is subcutaneous. The 
of the radius is artiou- olecranon gives attachment by 
pe Be Olecranon ite “AP to the triceps muse. 
wa shaft is priemoid in form, 
Qenmes. 7. Toe sharp and presents surfaces, an 
dilgws pon, the’ tro terior, posterior, and internal ; 
Ehermoour — and three border, ‘The anterior 
‘brane surface is occupied by the flexor 
Gentile ne. 5 profundus digitoruya for the 
Bhaft of the radius. yy three-fourths of its extent ; 
uz Teabead and below, bya depression forthe 


nator quadratus muscle. A 
Betle above its middle is the nu- 
trient foramen, directed upwards. 
On the posterior surface, at the 
upper of the bone, is the 
triangular uneven depression for 
the anconeus muscle, bounded 
inferiorly by an oblique ridge 
which runs downwards from the ; posterior extremity of the lesser 
sigmoid notch. Below the ridge, the surface is marked into several 
grooves for the attachment of the extensor ossis metacarpi, extensor 


xy. Tta tubercle. 14. 

oblique line. 15. 
Lowerextremity of the 
Done. 16. Btyloid pro- 
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secundi internodii, and extensor indicis muscle. The internal surface 
is covered in for the greater part of its extent by the flexor profundus 
digitorum. The anterior err ound ad gies origin by it 


snd affords attachment to the flexor carpi seen ecer 
sul 


is sharp and prominent, for the ettachment of the pasted 


membrane. 
The lower terminates in a small rounded head, capi- 
tam sine, ms ue sl of mich projects the spa “the 
later prsents deep notch at ito base for the ata t of the 
the triangular interarticular point gives 
tachment to the internal lateral ligament On the posterior pes 
face of the head is a we, for the tendon of the ektensor carpi 
ulnaris; td on the sil opposite the sylid prose» ncoth ma 
face, for articulation with the side of the radius, 
Development.—By tree centres ; one ise fhe) abel ene Se ts 
inferior extremity, and one for the tip of the olecranon. 
commences in the ulna shortly after the humerus and radius; the 
ends of the bone are cartila- 
nous a birth. The centre 
for the lower end appears at 
about the fifth, that for the 
tip of the olecranon about the 
tenth, year. The upper epi- 
physis joins the shaft about 
the sixteenth year, and the 
Jower epiphysis joins about 
the twentiet! 
Articulations.— With two 
bones; humerus and radius ; 
it is separated from the cunei- 
form bone of the carpus by 
the io interarticular 
carti 
Attachment of Muscles. 
—To thirteen: by the ole- 
eranon to the triceps, one head 
of the flexor carpi ulnarie, and 
anconeus; by the coronoid pro- 
cess, brachialis anticus, pro- 
nator radii teres, flexor sub- 
limis digitorum, and flexor 
profundus digitorum ; by the 
shaft, flexor profundus digi- 
torum, flexor carpi ulnaris, pronator quadratus, supinator brevis, 
anconeus, extensor carpi _ulnaris, extensor ossis metacarpi pollicis, 
extensor secundi internodii pollicis, and extensor indicia. 
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RADIUS. 


The radius is the rotatory bone of the fore-arm; it is divisible 
into a shaft and two extremities : unlike the ulna, its upper extremity 
is small, and merely accessory to the formation of the elbow-joint ; 
while the lower extremity is and forms almost solely the joint 
of the wrist. 

The uy extremity presents a rounded head, depressed on its 
upper surface into a shallow cup, Around the margin of the head 
is a smooth articular surface which is broad on the inner side, where 
if iculates with the lesser sigmoid notch of the ulna, and narrow 
in the rest of its circumference, to play in the orbicular ligament. 
ip the head is @ constricted circular sock & and ibentath athe 
neck, on its internal aspect, a prominent process, the tuberosity. e 
surface of the tuberosity is partly smooth and partly rough : rough 
behind, where it receives the attachment of the tendon of the biceps ; 
and smooth in front, where a bursa is interposed between the tendon 
and the bone. 

‘The shaft of the bone is prismoid, and presents three surfaces. 

The anterior surface is somewhat concave superiorly, where it lodges 
the flexor longus pollicis; and flat below, where it supports the 
pronator quedratus. At about the upper thind of this surface is the 
nutrient foramen, which is directed upwards. The posterior surface 
is round above, where it supports the supinator brevis muscle, and 
marked below by several low oblique grooves, which afford 
attachment to the extensor muscles of the thumb. The external sur- 
face is round and convex, and marked in its middle by a rough 
‘impression for the insertion of the pronator radii teres ; it is separated 
from the anterior surface by a marked ridge, the upper part of which 
has been named the oblique ridge, and gives attachment to the flexor 
sublimis digitorum. On the inner margin is a sharp and prominent 
crest, which gives attachment to the interosseous membrane. 

The lower extremity of the radius is broad and triangular, and 
provided with two articular surfaces ; one at the side of the bone, 
which is concave to receive the rounded head of the ulna ; the other 
at the extremity, and marked by a slight ridge into two facets, one 
external and triangular, corresponding with the scaphoid ; the other 
square, with the semilunar bone. At the outer side of the extremity 
is a strong conical projection, the styloid process, which gives attach- 
ment by its base to the tendon of the supinator longus, and by its 
apex to the external lateral ligament of the wrist-joint. The inner 
aa of the terminal articular surface affords attachment to the base 
of the triangular interarticular fibro-cartilage of the ulna. fi 

Immediately in front of the styloid process is a groove, which 
lodges the tendons of the extensor ossis metacarp! poric and ex- 
Seni pid Seno; cd Delle ems af i eft 
frequently divided by a slight ridge, for tenc : ee 
carn Tadvalie Tongior and brevior i behind this is a prominent ridge, 
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minimi digiti running in a 
groove at the point of arti- 
culation of the radius and 
ulna. 


it. —By threecen- 

tres; one for the and one 
for each extremity. Ossifica- 
tion commences in the shaft 
soon after the humerus, and 
before the ulna The inferior 
centre a] uring 1e SECON 
, the muperior “about the 

The upper epiphysis 

unites about pul , the lower 

about the age of twenty. 

Articulations.— With four 
bones: humerus, ulna, scaphoid, 
and semilunar. 

Attachment of Muscles.— 
To nine: by the tuberosity to 
the biceps ; by the oblique ridge, Fo. 132.—Grooves at the back of the radius 
supinator brevis,flexorsublimis andulna. 1. Radius 2. Ulna._ 3. Groove 
digitorum ; by the anterior sur- 101 ertensor cenls metararpl and extensor 
face, flexor longus pollicis and extensor carpi radialis longior. 5. For 
Pronator quadratus; by the extensor carpi radialts brevior. 6. For 
external surface, pronator radii  *x#ansor secund! internodit pollicis, 7. Fur 
teres; by the posterior surface, sor indicis. 8, For extensor minim! digiti. 
extensor oesia metacarpi pollicis % For extensor carpl ulparia, 
and extensor primi internodii; and by the styloid process, supinator 

longus. 





OAEPUS. 


The bones of the carpus are eight in number, arranged in two 
rows, consisting of four bones each: those of the proximal row, 
enumerating from the radial fide, are the scaphoid, semilunar, 
cuneiform, and pisiform ; those of the distal row, in the same order, 
are the trapezium, trapezoid, os magnum, and unciform. 

With the exception of the semilunar, they all have the dorsal 
surface broad and convex, and the palmar contracted ; the semilunar 
differs from the rest, in that its dorsal surface is narrow and flattened, 
and its palmar surface broad and convex. The proximal articulating 
surface is usually convex, and the distal concave. 
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face upwards, and the convex proximal articulating surface directed 
dackwarda, the crescentic articular facet will point fo the sppropriate 


Articulations With four or jive bones: radius, scaphoid, os 
magnum, cuneiform, and sometimes the unciform. 
Attachment of Muscles.—No muscles are attached to this bone. 


OUNEIFORM. 

This bone, although somewhat wedge-shaped in fc may be 
best inguished by a circular ee Po pian, 
and isolated facet, which articu- 
lates with the pisiform bone. 
Its palmar surface is narrow and 
rough externally for the; afteeh 
ment of ligaments, in it 

ta the characteristic 
for the pisiform just referred to. 
The dorsal surface is broad and 
rough for ligamentous attach- 
ment. 

‘The distal end of the cuneiform 
bone has a broad smooth surface 
for articulation with the unci- 
form; the prozimal surface is 
Part ty ly rough Lea the shachment 
of ligaments, and partly smoot! 
for articulation with the trian- 
gular fibrocartilage. e outer 
ede is mated by a creates 

t corresponding to the one 
on the inner tide of the semi- 
lunar; the inner surface is rough, 
and gives attachment to liga- 


 Pecogal ‘Hold the bo: 
ition. — Ho! me 
with the broad dorsal surface 





uneiform ; and with the triangular fibrocartilage of th? wrist joint. 
‘Attachment of Muscles To none, - 


PISIFORM. 
This bone may be recognised by its emall size, and by the posses- 


sion of only one articular facet. Examined carefully, it will be 
observed to present four sides and two extremities; one side is 
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articular, the amooth facet approaching nearer to the proximal than 
to the distal extremity. side opposite to this is rounded ; 
the remaining sides are, one slightly concave, the other slightly 
convex. 

Becognition.—If the bone be held eo that the extremity which 
overhangs the articular facet is directed forwards, and the concave 
surface upwards, the articular facet will point to the hand to which 
the bone belongs. 

Articulations.—With the cuneiform bone only. 

Attachment of Muscles.—To two: flexor i ulnaria, and 
abductor minimi digiti ; and to the anterior annular ligament 


TRAPEZIUM. 


‘This bone is too irregular in form to be compared to any known 
object ; and may be distinguished by a deep groove for the tendon 
of the flexor carpi radialis'muscle, ond by the saddle-chaped distal 
articular facet. Its palmar surface is marked by this groove, and 
by a prominent tubercle which overhangs it, which gives attachment 
to the abductor, flexor brevis, and flexor ossis metacarpi pollicis 
muscles, and to the anterior annular ligament. The prozimal ex- 
tremity of the trapezium has a facet for articulation with the scaphoid, 


Fra. 134.—Bones of the carpus of the 
right hand, sted so as to show 
‘the form of the individual bones. 

id: the letter is 
over surface which articulates 
with the radius 1. Its dorsal sur- 
the’ trapecunn and “trapemia, the 

sna a "the 
two facets divided by a ridge. 3. 
Concave articulating surface for tho 
head of the os magnum. L. Bemi- 





culate with the head of the os magnum. 6. Border of the surface which articulates 
with the unciform. c. Cuneiform. 7. Surface to articulate with the semtlunar. 
& Surface to articulate with the unciform. | P. Pisiform. 9- Articular facet, 
‘7, Trapesium:: tho letter is placed on tho surface which articulates with the sca- 
phold.| re, Surface to articulate with the trapesoid. 11, Articulating surface for 
he me bone of the index finger. 12, Articulating surface fur the meta- 
carpal bone of the thumb. rz, Trapezoid. 13. Articulating surface for the sca- 
phoid, 14. Articulating surface for the ox magnum. . Os magnum : the letter is 

on'the head of the bone. 15, Rough surface of the dorsum of the bone. 
36. Articulating surface for tho unciform. “17. Articulating surface for the mots. 
‘appal bone of the middle finger. v. Uneitorm ; the letter is placed on the surface 
hich articulates with the semilunar and cuneiform, 18, Articulating surface for 
the ring finger. 19. Articulating surface for the little finger. 20. Rough point 
forming part of the free border of the carpus. 


and its distal extremity one of large size, concave from side to side, 
convex from above downwards, for articulation with the metacarpal 
bone of the thumb. Jnternally it presents two articular facets—the 
upper, large and concave, for the trapezoid; the lower, small and 
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flat, for the extremity of the second metacarpal bone. Its dorsal and 
etternal wurfaces are rough for ligamentous attachments 

—If the bone be held with the grooved surface up- 
wands, and the surface with two facets forwards, the suddle-shaped 
surface will point to the hand to which the bone belongs. 
- Articulations — With ‘four bones: scaphoid, trapezoid, and two 


it of Muscles.—To three : abductor pollicis, flexor 
brevis pollicis, and flexor ossis metacarpi pollicis, 


TRAPEZOID. 


This bone is small, oblong, quadrilateral, and bent near its middle 
(bean-shaped), Its dorsal surface is wide and convex, its palmar very 
narrow and flattened, It haa four articular surfaces separated by 
alent ridges ; the proximal of these is quadrilateral, and articulates 

ith the scaphoid ; the distal one is suddle-shaped for the second 
metacarpal bone ; the internal surface is smooth and concave for the 
og magnum, and the external ia convex for the trapezium. 

tion.—Hold the bone with the narrow free surface wp- 
wards, and the eaddle-shaped surface looking forwards; the convex 
articular surface will point to the appropriate hand. 
tions.—With four bones: trapezium, os magnum, sca- 
phoid, and second metacarpal. 
t of Muscles, —Part of the flexor brevis pollicia. 


OS MAGNUM. 


‘This is the ie bone of the carpus; it is divisible into a bead 
or proximal, and a body or distal extremity, ‘The rounded head 
Baca its proximal and external surfaces with the eemilanar 
and id bones. Its palmar and dorsal surfaces are both rough ; 
the latter being myuare and flat, the former rounded and prominent 
Tts distal extremity is divided into three emall facets for articulation 
with the second, third, and fourth metacarpal bones; its infernal 
surface is rough distally for an interosseous ligament, smooth proxi- 
mally for articulation with the unciform. By its external surface it 
articulates by means of a small facet with the trapezoid, and proxi- 
ual to this is a rough epace for another interosseous ligament. 
‘The jar surface encroaches on the external surfa ¢ 
bot not on the internal, so that the former is easily identified by 


peculiarity, 

Bocognition. If the bone be held with the flat and rough dorsal 
warface wards, aud the head directed backwards, the side of the 
liead on to which the proximal articular facet is continued will point 
tw the appropriate hand, 

K 
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Articulations —With wm bones: seaphoid semilunar, trapezoid, 
unciform, and the second, third, and fourth metacarpal bo 
“Attachment of Muscles, Part of the flexor brevis pollicis. 


UNOIFORM. 


This is a triangular-shaped bone, renarksble: for a long and curved 
process, which Ent from its t. The palmar surface 
Etree, and i is ed by the "hook process just mentioned : 
the and roug! gh. Ite dltal extremity presents i 
double ween surface for the fourth and fifth metacarpal bones ; 
its prozimal extremity is convex for articulation with the semilunar ; 
externally it has two facets, with an intervening rough e, these 
being for articulation with the os magnum ; ‘and internally it has an 
oblong smooth facet for the cuneiform. 

Becognition.—If the bone be held 
with the uncinate rovess upwards, 
and the double facet forwards, the two 
small articular surfaces, with the in- 
tervening rough Portion, will point to 


eae er ‘ith five bones: 


semilunar, os magnum, cuneiform, and 
fourth and fifth met 
Attachment of Muscles. —To 
two. flexor ossia metacarpi minimi 
digiti and flexor brevis minimi digiti ; 
and to the suberiee annular ligament. 
De ent of the Carpus.—The 
bones of the sane are each developed 
by a single centre ; they are cartilagin- 
ous at birth. Ossification commences 
towards the end of the first year in the 
os magnum and unciform ; at the end 
of the third year, in the cuneiform ; 
during the fifth year, in the trapezium 
Fie 1S at elmer uea atts and semilunar ; during the sixth, in 
Scaphoid bone. 2. Semilunar. the scaphoid ; ‘eighth, in the trape- 
Ho Cuneiform. 4. Pisiform. s.  zoid ; and twelfth, in the pisiform. 
trapezium which lodges the ten. The ‘latter bone is the Jast in the 
dou of the flexor carpi radialis. skeleton to ossify ; it is, in reality, 











@ Trapessld 8, Gx" taagnum, of the 
3 Unciform, to, 1. The ave | “estmoid bone of the tendon of ‘the 
metacal es. trax. First flexor carpi ulnaris. 

Fo of piaalanges. 13) 15. Becond The number of articulations which 
goal phalang 14 Fit pha. each bone of the carpus maintains 
lnnx of the thumb. 15. Second with surrounding bones may be ex- 


sud lant phalanx of the thumb. pressed in figures, Which will facilitate 
the student's recollection ; the cipher for “the first row is 5531, and 
for the second 4475. 
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METACARPUS 
The bones of the metacarpus are five in number. ‘They are long 
bones, divisible into a head, shaft, and base. me 





‘The head is rounded at the extremity, and flattened at each side 
for the insertion of strong ligaments; the shaft is priamoid, and 
marked deeply on each side for the attachment of the interossei 
muscles; the base is irregularly quadrilateral, and rough for the 
insertion of tendons and ligamenta The base presents three articular 
surfaces: one at each side for adjoining metacarpal bones, and one 
at the extremity for the carpus. 

The bone of the thumb is one-third shorter than the rest, 
flattened and broad on its dorsal aspect, and convex on its palmar 
side; the arbicule? surtate.of the Heed ia: s0 round 96 that of the 
other metacarpal bones ; and the a single proximal seddle- 
shaped surface, to articulate with the corresponding surface of the 
ae It ba he Jatenal forte: fi ee 5 

e metacal nes of the different fingers may be distinguished 
by certain ‘eect characters. The base of the bone of the 
index finger is the largest of the four, and presents four articular 
surfaces ; it may most readily be identified by its proximal articular 
surface heing divided into two, 90 as to present a notched appearance. 
That of the middle finger may be distinguished by a rounded project- 
ing process at the Tadial side of its base (styloid process), and two 
small circular facets on ite ulnar lateral surface. The base of the 
metacarpal bone of the ring finger is small and square, and has two 
small circular facets to correspond with those of the middle meta- 
carpal. ‘The metacarpal bone of the little finger has only one lateral 
articular eurface. 

Development.—By fro centres; one for the shaft, and one for 
the diyital extremity, with the exception of the metacarpal bone of 
the thumb, the epiphysis of which, like that of the phalanges, 
occupies the carpal end of the bone. ’ Ossification of the metacarpal 
bones commences in the embryo during the eighth or ninth week, 
that is, soon after the bones of the fore-arm. The epiphyses make 
their appearance at the end of the second or early in the third year, 
and the bones are completed at twenty. 

Articulations.—The first with the trapezium ; second, trapezium. 
trapezoid, os magnum, and middle met 3 third or middle, of 
magnum, and adjoining meta bones ; fourth, os magnum, unci- 
form, and adjoining metacarpal bones; fith, unciform, and meta- 
carpal bone of the ring finger. 

the figures representing the number of articulations which each 
metacarpal bone with the bones of the carpus, taken from the 
radial to the ulnar side, are 13121. 

Attachment of Muscles.—T» the metacarpal bone of the thumh, 
three, flexor ossis metacarpi, extensor ossis met i, and first dorsal 
interoweous ; index finger, siz, extensor carpi radialis longior, flexor 
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brevis pollicis, flexor carpi radialis, first and second dorsal and first 
palmar interosseous ; middle finger, five, extensor carpi radialis bre- 
vior, flexor brevis pollicis, adductor pollicis, second and third dorsal 
interosseous; ring finger, three, third and fourth dorsal interosseous, 
and second palmar; little finger, four, extensor carpi ulnaris, flexor 
coms raetacafpi minimi digiti fourth doreal and third ‘palmar in- 
terosseous. 


PHALANGES. 


The phalanges (internodia) are the bones of the fingers; they are 
named from their arrangement in rows, and are fourteen in number, 
three to each finger, and two to the thumb. In conformation they 
are long bones, divisible into a shaft and two extremities 

‘The shaft is compressed from before backwards, convex on its 
posterior surface, and flat with raised edges in front. The meta- 
carpal extremity or base in the first row is a simple concave articular 
8 ; that in the other two rows a double concavity, separated by 
aslight ridge. The digital extremities of the first and second row 
present a pulley-like surface, concave in the middle, and convex at 
each side. ‘The ungual extremity of the last phalanx is broad, rough, 
and expanded into a semilunar crest. 

Development.—By two centres; one for the shaft, and one for 
the base. Ossification commences in the third or ungual phalanges, 
then in the first, and lastly in the second. The period of com- 
mencement corresponds with that of the anetacaepel bones, The 
epiphyses of the row appear during the third or fourth year, 

jose of the second row daring the fourth or fifth, and of the last 
during the sixth or seventh. ‘The phalanges are perfected by the 
twentieth year. 

Articulations.—The first row, with the metacarpal bones and 
second row of phalanges; the second row, with the first and third ; 
the third, with the second row. 

Attachment of Muscles.—To the base of the first phalanz of the 
thumb four muscles, abductor pollicis, flexor brevis pollicis, addue- 
tor pollicis, and extensor primi internodii; to the second phalanx, 
two, flexor longus pollicis, and extensor secundi internodii. To the 
first of the second, third, and fourth fingers, one dorsal and 
‘one palmar interosseous ; to that of the little finger, abductor minimi 
digiti, flexor brevis minimi digiti, and one palmar interosseous. To 
the second phalanges, flexor sublimis and extensor communis digito- 
Tum ; to the last phalanges, flexor profundus and extensor communis 
digitorum. 


PELVIS AND LOWER EXTREMITY. 


The bones of the pelvis are the two ossa innominata, the sacrt 
and the coccyx ; and those of the lower extremity, the femur, pate 
tibia and fibula, tarsus, metatarsus, and phalanges. 
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OS INNOMINATUM. 


The os innominatum (0s coxe) is an irregular, flat bone, consisting 
in the young subject of three parts, which meet at the acetabulum. 
Hence it is described in the adult as divisible into three portions, 
ilium, ischium, and pubes. The tdium is the superior, broed, and 
ex] led portion which forms the prominence of the hip, and arti- 
culates with the sacrum. The tschium is the inferior and strong 
part of the bone on which the body rests in sitting. The pubes is 
that portion which forms the front of the pelvis, and gives support 
to the external organs of generation. 

The Inrum may be described as divisible into an internal and 
external surface, a crest, and an anterior and posterior border. 

The internal surface is bounded above by the crest, below by 
prominent line, the pectineal line, and before and behind by the 
anterior and ior border; it is concave and smooth for the 
anterior two-thirds of its extent, and lodges the iliacus muscle. 
‘The posterior third is rough, for articulation with the eacrum, and 
divided by a deep groove into two parts; an anterior or auricular 


Fic. 136,—Os innominatum of 
the right alde. 1. Ilium; ite 
‘surface. 2. Techtum. 

. Pubes. 4. Crest of the ilium. 
‘ts Mtuated upon the 

ion of the creat of 











7. Surface for the gluteus 
maximus, and superior curved 
line. 8." Anterior superior 
spinous process. 9. Anterior 
Inferior spinous proce ro 





in 
Flor apinous process. 12. Spine 
Peano om 
sucro-ischiaticnotch. "14. Les- 
ser mcro-ischiatic notch. 15. 


Ram 
Body of the pubes, 18. Ra- 
mus of the pul 





portion, shaped like the pinna of the ear, and coated by cartilage in 
the fresh bone ; and a posterior portion, very rough and uneven, for 
the attachment of interosseous ligaments. 

e external is uneven, partly convex, and ly con- 
cave: it is bounded above by the crest ; below by a prominent arch, 
which forms the upper segment of the acetabulum ; and, before and 
behind, by the anterior and posterior border. At the posterior part, 
a rough line marks off a triangular area which gives attachment 
to the gluteus maximus; the line is continued anteriorly into the 
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outer lip of the crest, and is called the superior curved line. Near 
the middle of this surface is a second ridge which is called the 
middle curved line; it commences near the anterior superior spine, 
and terminates in the upper er part of the greater sacro-ischiatic notch. 
Below this is a third ridge called the inferior curved line, commencing 
just above the anterior inferior spine, and terminating at the lower 
partof the greater sacro-ischiatic notch. The surface included between 

e superior and middle curved lines gives origin to the gluteus 
medius muscle ; that between the middle and inferior curved lines, 
to the gluteus minimus ; and the rough interval between the inferior 
curved line and the arch of the acetabulum, to one head of the 
rectus. 

‘The crest of the ilium is arched, and curved in direction like the 
italic letter /, being bent inwards at its anterior termination, and 
outwards at the posterior. It is broad for the attachment of three 
planes of muscle, which are connected with its external and internal 

ler or lip, and with the intermediate space. On its outer lip, at 
about midway between the anterior superior spinon, Process and 
the summit of the crest, is a prominent tubercle, from which a strong 
ridge runs down to the acetabulum. This is the broadest part of 
the crest, and the descending ridge serves as a buttress in giving 
strength to the bone. 

The anterior border is marked by two prominences, the anterior 
superior spinous process, which is the anterior termination of the 
crest, and the anterior inferior spinous process; the first of these and 
the space beneath it give attachment to the eartorius muscle, the 
second to one head of the rectus, This border terminates inferiorly 
in the lip of the acetabulum. The posterior border also presents 
two prominences, the posterior su and posterior inferior spinous 
‘process, separated by a notch; the former gives ai ment to the 
‘oblique sacro-iliac ligament, the latter to the greater sacro-ischiatic 
ligament. Inferiorly this border is broad and arched, and forms the 
upper Bart of the great sacro-ischiatic notch. 

e Iscu1um is divisible into a thick and solid portion, the body, 
and a thin and ascending part, the ramus; it may be considered 
also, for convenience of description, as presenting an external and 
internal surface, and three borders, posterior, inferior, and superior. 

The external surface is rough and uneven for the attachment of 
muscles ; and broud and smooth above, where it enters into the 
formation of the acetabulum. Below the inferior lip of the aceta- 
bulum is a notch which lodges the obturator externus muscle in 
its passage outwards to the trochanteric fossa of the femur. The 
internal surface is smooth, and somewhat encroached upon at its 

rior border by the spine; it is separated by the pectineal line 

from the concave inner surface of the ‘iam, and is chiefly occupied 
by the origin of the obturator internus. 

The posterior border of the ischium presents towards its middle 
a remarkable projection; the spine, which is directed backwards and 
inwards, and gives origin by its inner surface to two muscles, the 
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coccygeus and levator ani. Immediately above the spine is a notch 
} Immed ae 


of large size, the great sacro-ischiatic, below spine, the 
|; the former, being con into a foramen by 
the lesser sacro-ischiatic ligament, gives to the gluteal vessela 


vessels and nerves; the lesser, completed by the great sacro-ischiatic 
ligament, to the obturator internus muscle, the nerve which is dis- 
tributed to it, and internal pudic vessels and nerve. The inferior 
border is thick and broad, and called the tuberosity. The surface 
of the tuberosity is divided into three facets; one anterior, which is 
rough for the origin of the semi-membranosus; and two rior, 
which are smooth and separated by a slight ridge, for the semi- 
Yendinosus and biceps muscle. ‘The inner margin of the tuberosity 
is bounded by a sharp ridge, which gives attachment to a prolonga- 
tion of the great eacro-ischiatic ligament; and the outer margin by 
a prominent ridge, from which the quadratus femoris muscle arises. 
The superior border of the ischium is thin, and forms the lower 
circumference of the obturator foramen. The ramus of the ischium 
is continuous with the ramus of the pubes, and is slightly everted. 
The Pvsss is divided into a horizontal portion or body (hori- 
zontal ramus of Albinus), and a descending portion or ramus; it 
presents for examination an external and internal surface, superior 
and inferior border, and symphysis. 
The external surface is rough for the attachment of muscles ; 
und prominent at its outer extremity, where it forms part of the 
ulum. The internal surface is smooth, and enters into the 
formation of the cavity of the pelvis The superior border ix 
marked by a rough ridge, the crest; the inner termination of the 
crest is the angle, the outer end, the spine; the latter gives attach- 
ment to the inner end of Poupart’s ligament. Running outwards 
from the spine is a sharp ridge, the Hineal line, which marks the 
brim of the true pelvis. In front of the pectineal line is a amooth 
depression, which supports the femoral artery and vein, and a little 
more externally an elevated prominence, the pectineal eminence, 
which divides the surface for the femoral vessels from another 
depression which overhangs the acetabulum, and lodges the pscax 
and iliacus muscle. The pectineal eminence, moreover, marks the 
junction of the pubes with the ilium. The inferior border is broad, 
deeply grooved for the pasunge of the obturator vemels and nerve 
on the side of the ramus, to form part of the boundary of 
the obturator foramen. The symphysis is the inner extremity of the 
body of the bone; it is oval and rough for the attachment of the 
articular cartilage. The ramus of the pubes descends obliquely 
outwards, and is continuous with the ramus of the ischium. The 
inner border of the ramus forms with the corresponding bone the 
arch of the pubes, and at its inferior part is everted, to give attachment 
to the crus penis. The ramus of the ischium and pubes together 
ive attachment by their external surface to the adductor longus 
vis, and magnus muscles, the gracilis and obturator internus, and 
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The acetabulum (cotyloid cavity) is a deep cup: cavity, 
union between the ilium, ischium, and 


Ritle more than two-fifths by the ischium, the remaining fifth by 
the pubes It is bounded by a deep rim or lip, broad and strong 
above, where most resistance is required, and marked in front by a 
deep notch, which is arched over in the fresh subject by a strong 
ligament, and transmits the nutrient vessels of the joint. At the 
bottom of the cup, and communicating with the notch, is a deep 
circular pit, which lodges a mass of fat, and gives attachment by its 
edges to the broad extremity of the ligamentum teres. 

e obturator or thyroid foramen is a large oval interval be- 
tween the ischium and pubes, bounded by a narrow rough margin, 
to which a ligamentous membrane is attached. The upper part of 
the foramen is increased in depth by the groove in the under sur- 
face of the os pubis, which lodges the obturator vessels and nerve. 

Development.—By eight centres: three principal, one for the 
ilium, one for the ischium, and one for the pubes; and five 
secondary, one, the Y-shaped piece, for the interval between the 
primitive pieces in the bottom of the acetabulum, one for the crest 
of the ilium, one (not constant) for the anterior and inferior spinous 

rocess of the ilium, one for the tuberosity of the ischium, and onc 
‘not constant) for the angle of the pubes. Ossification commences in 
the primitive pieces, immediately after that in the vertebre, firstly 
in the ilium Rating the eighth week, then in the ischium in the 
third month, and lastly in the pubes in the fourth or fifth month ; 
the first ossific deposits being situated near the future acetabulum. 
At birth, the acetabulum, crest of the ilium, and ramus of the pubes 
and ischium, are cartilaginous. The rami of the ischium and pubes 
unite during the eighth year. The epiphyses appear about the time 
of puberty, that for the Y-shaped cartilage omfg first ; the three 
parts of the bone unite in the acetabulum at about the seventeenth 
or eighteenth year, and the bone is completed from the twenty- 
third to the twenty-fifth year. 

Articulations,—With three bones ; sacrum, opposite innominate, 
and femur. 

Attachment of Muscles and Ligaments.—To thirty-four 
muscles: to the ilium thirteen; by the outer lip of the crest, obliquus 
externus for two-thirds its length, latissimus dorsi one-third, and 
tensor vagine femoris its anterior fourth ; by the middle of the crest, 
internal oblique three-fourths its length, erector spinc the remaining 
fourth ; by the internal lip, transversalis three-fourths, and quadratus 
lumborum the posterior part of its middle third. By the external 
surface, gluteus medius, minimus, maximus, and one head of the 
rectus; by the internal’ surface, iliacus; by the anterior border, sar- 
toriug, and the other head of the rectus. ‘To the ischium fourteen , 
by its external surface, adductor magnus and obturator externus ; by 
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the internal surface, obturator internus and levator ani’; by the spine, 
gemellus superior, levator ani, coceygeus, and lesser sacro-ischiatic 
iigament ; by the tuberosity, biceps, semi-tendinosus, semi-membran- 
osus, gemellus inferior, quadratus femoris, erector penis, and great 
eacro-ischiatic ligament; by the ramus, gracilis, and transversus 
perinei. To the os pubis seventeen; by its upper border, obllanus 
externus, obliquus Interns, tranaversalis, rectus, pyramidalis, 
pectineus, and peoas parvus ; by ite eternal surface, adductor longus, 
adductor brevis, gracilis, and obturator externus; by its énternal 
nurface, levator ani and obturator internus; and by the ramus, 
adi letor magna, erector penis, accelerator uring, and compressor 
urethrin. 


PELVIS. 


The pelvis is formed by the union of four bones, namely, the two 
innominate bones, sacrum, and coccyx. It is divisible into a false 





Fis. 137.—Female pelvis, 1. Last lumbar vertebra. 2, 2. Intervertebral substance 
connecting the last lumbar vertebra with the fourth and sacrum. 5. Promontory 
of hich 


ilium ; right side, 8 Anterior inferfor 9) 9. AC lum. a. 





the iachium seen through the o d Symphysis 

g. Arch of the i of the pubes. i. Spine of the 3 the pro: 
Tainent Hdge between And ts the crest of the pubes, f, £, Pectinea! Hine 
Paes. {, l Pectineal line, m, =. The of this line to the 

of the axcrum. The line ted by A, ‘and », m, is the 


represent ib Lb 
true pelvis. nm. Pectineal eminence. ‘0. The smooth surface which supports the 
femoral vessels. p, p. Great sacro-lschiatic notch. 


and true pelvis; the former is the expanded portion, bounded on 
each side by the ilium, and separated from the true pelvis by the 
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pectineal line. The true pelvis is all that portion which is situated 
yw this line, which thus forms the in or brim of the true 
pelvis, while the included area is called the inlet. The form of the 
Inlet is heart-shaped, obtusely pointed in front’ at the symphysis 
pubis, expanded on each side, and encroached upon behind by a 
projection of the upper part of the sacrum, which is named the pro- 
montory. The cavity is eomewhat encroached upon at each side by 
fa amocth quadrangular plane of bone, corresponding with the 
internal surface of the acetabulum, and prolonged posteriorly into 
the spine of the ischium. In front are two foes around the 
obturator foramina, for lodging the obturator internus muscle at each 
side. The inferior termination of the pelvis is very irregular, and 
is termed the outlet. It is bounded, in front, by the convergence 
of the rami of the ischium and pubes, which constitute the arch of 
the pubes ; on each side by the tuberosity of the ischium, and two 
irregular ures formed the greater and lesser sacro-ischiatic 
a es ; and behind by the lateral borders of the sacrum, and 

coceyx. 
"The pelvie is placed obliquely with regard to the trunk of the 
body, the inner surface of the 
pubes being directed upwards, 
and serving to support the 
weight of the abdominal viscera. 
The base of the sacrum rises 
nearly four inches above the 
level of the upper border of the 
symphysis pubis, and the apex 
of the coccyx somewhat more 
than half an inch above its lower 
border. Ifa line were carried 
through the central axis of the 
inlet, it would impinge by one 
extremity against the umbilicus, 
and by ‘the other against the 
middle of the coceyx. The axis 
of the inlet is, therefore, di- 
rected upwards and forwards, 
while that of the outlet points 
downwards and forwards, and 
corresponds witha line drawn 
from the upper pot of the 
Pio, 138.—Angle of inclination of the SRCTUMY through the centre of 
144s 





the outlet. e axis of the 

cavity represents a curve, corre- 
sponding very nearly with the curve of the sacrum, the extremities 
being indicated by ‘the central points of the inlet and outlet. A 
knowledge of the direction of these axes is important to the surgeon, 
as indicating the line in which instruments should be used in opera- 
tions upon the viscera of the pelvis, and the direction of force in the 
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removal of calculi from the bladder; and to the aceoucheur, us ex- 
plaining the course taken by the fostus during parturition. 

There are certain characteristic differences the male and 
female pelvis. In the male the bones are thicker, stronger, and 
more solid, the cavity being and narrower. In the female 
the bones are lighter and more delicate, the iliac fossse 1; and the 
ilia expanded ; the inlet, outlet, and cavity are large, e aceta- 
bula farther removed from each other ; cavity is shallow, the 
tuberosities widely se] the obturator foramina triangular, the 
sacrum broader and curved, the coccyx more movable, and the 
span of the pubic arch greater. The precise diameter of the inlet 
and outlet, and the depth of the cavity of the female pelvis, are 
imy it considerations to the accoucheur. 

diameters are usually described in each part of the true 
pelvis, they are : (1) Antero-posterior or conjugate ; (2) Transverse ; 
and (3) Oblique. ‘The following table shows the comparative measure- 
ments in the male and female pelvis in inches, 








| Mare. Freace. 

| Brim. |Cavity. Outlet. Brim, Cavity. | Out 
Anteroposterior diameter [4 | a) |_ ar 
‘Trasverse diameter. « | oH | 4 ! 5, a 
Oblique diameter 14 a as [oa 











The femur, the longest bone of the skeleton, is situated obliquely 
in the uy part of the lower limb, articulating by means of its 
head with the acetabulum, and inclining inwards as it descends, 
until it almost meets its fellow of the opposite side at the knee. In 
the female this obliquity is greater than in the male, in consequence 
of the greater ith of the pelvis. The femur is divisible into a 
shaft, a superior, and an inferior extremity. 

At the uy oxtremity is a rounded head directed upwards and 
inwards, marked just below its centre by an oval depression for 
the ligamentum teres, The head is supported by a neck, which 
varies in length and obliquity with sex and period of life, being long 
and oblique in the adult male, shorter and more horizontal in the 
female and in old age. Externally to the neck is a large process, 
the trochanter major, which presents on its anterior surface an oval 
facet, for the attachment of the tendon of the yluteus minimus 
muscle ; and on its outer surface, an oblique line for the insertion of 
the gluteus medius. On its posterior side is a vertical dge (quadrate 
line) for the attachment of the quadratus femoris muscle. At the 
inner side of the trochanter major is a deep pit, trochanteric or digital 
Joa, at the bottom of which the obturator externus muscle is 
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inserted. The upper border of the great trochanter gives attachment 
near its anterior extremity to the gemellus superior, obturator in- 
ternus, and gemellus inferior muscles, and a little behind this to 
the pyriformis muscle. Passing downwards from the trochanter 

jor in front of the bone is an oblique ridge, which forms the 
inferior boundary of the neck, the spiral line, which if traced down- 
wards will be found to lead into the upper part of the linea aspera ; 
in well-marked specimens, two small tubercles will be found on it, 
one near the great trochanter, and the other lower down; they are 
called the external and internal cervical tubercles. Behind there ix 
another oblique ridge, the intertrochanteric line, which terminates in 
a rounded tubercle on the posterior and inner side of the bone, the 
trochanter minor, for the insertion of the psoas and iliacus. 

The shaft of the femur is convex and round in front, and covered 
with muscles ; and somewhat concave and raised into a rough and 

prominent ridge behind, the 

inea aspera. The linea as} 
near the upper extremity of the 
bone divides into three branches. 
The anterior branch is con- 
tinued forwards in front of the 
lesser trochanter, and is con- 
tinuous with the spiral line ; 
the middle is continued directly 
upwards into the lesser trochan- 
ter; and the posterior, broad 
and’ strongly marked, ascends 
to the base of the trochanter 
major. Towards the lower ex- 
tremity of the bone the linea 
aspera divides into two ridges, 
which descend to the two con- 
dyles, and enclose a triangular 
space upon which rests the 
popliteal artery. The internal 
condylar ridge is less marked 
than the external, and presents 
a broad and shallow groove for 
the passage of the femoral artery. 
The nutrient foramen is situ- 
ated in or near the linea aspera, 
at about one-third from its 
upper extremity, and is directed 
obliquely from below upwards. 
The outer side of the shaft im- 
mediately above the condyles ix 
very much thicker than the 
inner side, a point to be borne in mind in division of the femur fu; 
the cure of knock-knee. 
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The lower extremity of the femur is broad and porous, und 
divided by a smooth depression in front, and by a large fossa (inter- 
condylar fossa) behind, into two condyles. 

The external condyle is the broadest and most prominent, the 
internal the narrowest and longest ; the difference in length depend- 
ingon the obliquity of the femur, in consequence of the separation 
of the two bones at their upper extremity by the breadth of the 
pelvia The difference in the length of the cond rice has been ascer- 
tained to amount to about eight millimetres, this being the average of 
ahundred observations. The external condyle is ced on its outer 
side by a prominent tuberosity, which gives attachment to the 
external lateral ligament ; and immediately beneath this is the fossa 
which lodges the tendon of origin of the popliteus. By the internal 
surface it gives attachment to the 
anterior crucial ligament of the knee- 
joint; and by its upper and 
terior part, to the external of 
the gastrocnemius and _plantarix 
The internal "le projects on its 
inner side into a tuberosity, to which 
ia attached the internal lateral liga- 
ment ; above this tuberosity, at the 
extremity of the internal condylar 
ridge, is a tubercle for the insertion 
of the tendon of the adductor mag- 
nus ; and below the tubercle, on the 
upper surface of the condyle, a de- 

renin. fom which the internal a 4 ‘ 
h of the trocnemius arises, F190. 140-1 under surfaco 
The outer side of the internal con: Some teen: 
dyle is rough and concave, for the attachment of the posterior 
crucial ligament, 

The lower articular surface of the femur is divisible into three parts, 
the two condylar surfaces, and the patellar surface ; the latter is marked 
off from the two former by shallow depressions running from the free 
sar of the articulation into the upper of the intercondylar 
notch. In addition to the true condylar surface, the internal condyle 
has on its anterior face a small oblique surface, interposed between 
the condylar and patellar surfaces, e patellar or trochlear surface 
is the anterior part of the articular surface ; its outer side extends 
higher up than its inner, and terminates by a more salient edge. 

Development.—By fire centres ; one for the shaft, one for each 
extremity, and one for each trochanter. The femur is the first of 
the long bones to show signs of ossification ; ossific matter is found 
immediately after the maxilla and before the termination of the 
second month of embryonic life. The secondary deposits take place 
in the following order: in the condylar extremity" during the last 


+ Cruveilbter romarks that this centre is so constant in the last fortnight of fatal 
Ife, that it may be regarded as an important proof of the fas having reachod Its 
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month of foetal life ; in the head towards the end of the first year; 
in the greater trochanter between the third and fourth year ; in the 
lesser trochanter between the thirteenth and fourteenth. The 
epiphyses are joined to the diaphysis in the reverse order of their 
appearance, the junction commencing after puberty, and not bein; 
completed for the condylar epiphysis until after the twentieth 


year. 
y Articuls tions. —With three bones: os innominatum, tibia, and 
tela. 
Peattachment of Muscles—To twenty-three: by the greater tro- 
chanter, to the gluteus medius and minimus, pyriformis, gemellus 
rior, obturator internus, gemellus inferior, obturator externus, 
and quadratus femoris; by the lesser trochanter, to the common 
tendon of the psoas and iliacus, By the linea aspera, its outer lip, 
to the vastus externus, gluteus maximus, and short head of the 
biceps; by its inner lip, vastus internus, pectineus, adductor brevis, 
and adductor longus ; by its middle lip, adductor magnus ; by the 
anterior part of the bone, cruraus and subcrureus; by its condyles, 
gastrocnemius, plantaris, and popliteua. 


PATELLA. 


The patella is a sesamoid bone, developed in the tendon of the 
quadriceps extensor muscle, and usually de- 
scribed as a bone of the lower extremity. It is 
heart-shaped in figure, the broad end being 
directed upwards, the apex downwards; the 
external surface is convex, and the internal 
divided by a ridge into two smooth surfaces, 
to articulate with the condyles of the femur. 
The external articular surface, corresponding 
with the external condyle, is the larger of the 
two, and serves to indicate the leg to which the 
Papi es Sue the hone belongs. Each surface presents a faint 





aide . Surfs 7 
ation mace transverse line near its lower end, another near 


Se external condyle its upper border, so as to divide them into three 
pfithe femur. 2S" facets; the internal surface has also a vertical 
with the internal con- line near its inner edge. To the upper borderare 
@yle, 3 Apex of the attached the rectus femoris and crureus muscles, 
ne. m 
and to the upper part of the lateral margins the 
expanded tendons of the vastus externus and internus, and by the 
inferior pointed process it is attached, through means of a stron 
band called the ligamentum patella, to the tubercle of the tibia. 
Development.—By a single centre, at about the middle of the 
third year. 
Articulations.—With the two condyles of the femur. 
Attachment of Muscles—To four: rectus, cruraus, vastus 
internus, vastus externus ; and to the ligamentum patelle. 
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TIBIA 


‘The tibia is the inner and r bone of the leg; it is prismoid 
in form, and divisible into a af, an upper and lower extremity. 
upper extremity, or , is large, and expanded laterall, 
into two tuberosties, "Bathe a murface the tuberosities ary 
smooth to articulate with the condyles of the femur; the internal 
articular surface being oval to \d with the internal condyle ; 
the external, broad and nearly cit Between the two articular 
in » spinous process; and in front of and betind the spinous 
process a lepression, giving attachment to the anterior and 
posterior ‘crucial ligament "Between the two tuberosities on the 
it aspect of the bone is a prominent elevation, the tuberels for the 
insertion of the ligamentum patelle, and immediately above the 
tubercle a smooth facet, corresponding with the burea of the liga- 
mentum patelle. Upon the outer side of the external tuberosity is 
an articular surface for the head of the fibula; and upon the posterior 
part of the internal tuberosity a de- 
ion forthe insertion of thetendon 





cutaneous throughout its lower three- 
fourths ; at the ‘per part on a line 
the tibi 


with the tubercle o} ia it gives 
attachment to the tendons of the sar- 
torius, gracilis, and semi-tendinosus 
muscles, The external is concave, 
and marked by a sharp ridge, for the 
insertion of the interosseous mem- 
Dnine ; and the posterior is grooved 
for the attachment of mules Near 
the upper extremity of the posterior 
warfare nan oblique ridge, ‘the oblique 
line, for the attachment of the soleus 
murcle and fascia of the popliteus 
muscle ; and immediately below the 
oblique line, the nutrient canal, 
which is directed downwanla, 
The inferior extremity of the 
bone is somewhat quadrilateral, and 
rolonged on its inner side into a 
process, the internal malleolus, 
« the internal malleolus is a 
broad and shallow groove for lodg: 
ing the tendons of the tibialis posticus and flexor longus digitorai 
and farther outwards another groove fur the tendon of the flexor 
longus pollicis, At the outer side the surface is concave and trian- 





tremity, tho 
external malle- 
lus, Thesharp 
dorderbotween 
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gular, rough above for the attachment of the interosseous ligamen 
and smooth below, to articulate with the fibula. On the extremit 
of the bone is a triangular smooth surface for articulation with the 


jus. 

Development.—By three centres ; one for the shaft, and one for 
each extremity, Oxsi- < 
fication commences 
in the tibia, imme- 

~ diately after the 
femur; the centre 
for the head of the 
bone appears svon 
after birth, and that 
for the lower extre- 
mity during the 
second year ; the 
latter ie the first to 
join the diaphy: 
The lower epiphysis 
joins the shaft about 
the twentieth year, 
and the bone is com- 
pleted by the union 
of the upper epi- 
physis about the 
twenty - fifth y 
Two occasional 





Fic. 143.—Tibia and fibula of the 
‘ight log articulated and seen trom 
ind. 1. Articular depression for 

the external condyle of the femur. 
2 Articular depression for tho in- 
ternal condyle; the prominence 
‘Detwoen the twos the spinous pro- 
cons. 3. Fossa and groove for the 
Ansertion of the tendon of the sem{- 
membranosus, 4. Poplitesl plane, 
for the support of the popliteus, 
5. Oblique ine. 6. Nutrient fora- 
Ten. 7. Surface of the shaft on 
which the flexor longus digitorum 
rests, 8, Broad grouve on the back 
part of the inner malleolus, for the 
tendons of the flexor longus digi- 
torum and tibialis posticus, 9. 
Groove forthe tendon ofthe flexor 
longus polli 10. Bhaft of 
the fibula. The flexor longus 
llicis Hes on this surface of 





je bone ; ite superior limit being 
marked by the oblique line im- 
medintely above the figure. 11, 

joid ‘processes on tho 

of the bun forthe attachment of 
the tendon of the biceps, 12. Sub- 
cutaneous surface of the lower part 
of the shaft of the fibuls. 13. 
External malleolus formed by the 
lowor extremity of the fibula, 14. 
Groove on the posterior part of the 
external malleolus for the tendons 
of the peronel musclos, 






found in the tibia, 
one for the tuber- 
cle, the other for 
the internal malle 
” Tus 

Articulations. —With three bones : femur, fibula, and astragalus. 

Attachment of Muscles.—To ten. by the internal tuberosity to 
the semi-membranosus ; by the external tuberosity, tibialis anticus 
and extensor longus digitorum ; by the tubercle, ligamentum patellie ; 
by the external surface of the shaft, tibialis anticus ; by the posterior 
surface, poplitens, soleus, flexor longus digitorum, ani tibialis pos- 
ticus ; aad. by the internal surface to the sartorius, gracilis, saul 
semi-tendinosus. 








FIBULA. 


The fibula (rep6r7, a brooch, from its resemblance, in conjuncti 
with the tibia, to the pin of an ancient brooch) is the outer and 
smaller bone of the leg; it is long and slender in figure, prismoid in 
shape, and, like other long bones, divisible into a shalt and two 
extremities 

















PLATE 18, 


164 INTERNAL CUNEIFORM. 


Attachment of Muscles.—To eight: by the posterior tuberosity, 
to the tendo Achillis and plantaris; by the inferior tuberosities and 
under surface, abductor pollicis, abductor minimi digiti, flexor brevis 
digitorum, flexor accessorius, and plantar fascia; by the external 
surface, extensor brevis digitorum ; and by the sustentaculum tali, a 
few fibres of the tibialis posticus, 


SCAPHOID. 


‘This bone may be distinguished by its boat-like figure, concave on 
one side, and convex with three facets on the other. It presents for 
examination an anterior and posterior surface, superior and inferior 
border, and two extremities, one broad, the other pointed and thick. 
The anterior surface is convex, and divided into three facets to 
articulate with the three cuneiform bones; the posterior is concave 
to articulate with the rounded head of the astragalus. The superior 
border is convex and rough, and the inferior somewhat concave and 
uneven. The external extremity is broad and rough ; the internal 
pointed and prominent, forming a tuberosity which gives attach- 
ment to part of the tendon of the tibialis posticus The external 
extremity sometimes presents a facet of articulation with the cuboid. 

Recognition.—If the bone be held eo that the convex surface 
with three facets look forwards, and the convex border upwards, the 
broad extremity will point to the side corresponding with the foot 
to which the bone belong. 

Articulations.— With four bones : astragalus and three cuneiform, 
sometimes also with the cuboid. 

Attachment of Muscles,—To the tendon of the tibialis posticus. 


INTERNAL OUNEIFORM. 


The internal cuneiform may be known by its irregular wed, 
shape, and by being larger than the two other bones which bear the 
same name. It presents for examination a convex and a concave 
surface, a long and a short articular border, and a small and a large 
extremity. 

The conve surface is internal and free, and assists in forming the 
inner border of the foot; the concave is external, and in apposition 
with the middle cuneiform and second metatarsal bone ; the long 
border articulates with the metatarsal bone of the great toe, the short 
border with the scaphoid bone. The small extremity (edge) is sharp ; 
the larger extremity (base) rounded into a broad tuberosity. 

Becognition.—Place the bone so that the small extremity may 
look upwards and the long articular border forwards, the concave 
surface will point to the side corresponding with the foot to which 
it belon 

Articniations.—With four bones: scaphoid, middle cuneiform, 
and first two metatarsal bones. 

Attachment of Muscles—To the tibialis anticus and posticus. 





PLATE 19. 
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MIDDLE OCUNEIFORM. 


The middle cuneiform is the smallest of the three ; it is wedge- 
shaped, the broad extremity being placed upwards, the sharp end 
downwards in the foot. 
It presents for examina- 
tion four articular sur- 
faces and two extremi- 
ties, The soieiet end 
posterior surfaces have 
nothing worthy of re- 
mark, excepting that the 
former is narrower than 
the latter. The internal 
lateral surface has a long 
articular facet, extend- 
ing along its upper and 

rior ins for the 
Internal cuneiform ; the 
external has an articular 
facet limited to the pos- 
terior border for the ex- 
ternal cuneiform pone 

Becognition.—If the 
bone be held so that the 
flat dorsal surface look 
upwards, its broadest 

ge being towards the 
holder, the articular sur- 
face, limited to the pos- 
terior border, will point to the side to which the bone belongs. 

Articulations.— With four bones : scaphoid, internal and external 
cuneiform, and second metatarsal bone. 





EXTERNAL OUNEIFORM. 


The external cuneiform is intermediate in size between the two 
preceding, and placed, like the middle, with the broad end 
upwards, and sharp extremity downwards. It presents for examina- 
tion four surfaces, and a superior and inferior extremity. The 
anterior surface is wedge-shaped and articular throughout its entire 
depth, for articulation with the third metatarsal. The posterior 
surface, alo wedge-shaped, is articular only in its upper two-thirds, 
the lower part being rough for the attachment of The 
external surface presents posteriorly a large smooth oval articular 
surface for the cuboid bone, and anteriorly at its upper angle a small 
facet for the base of the fourth metata The internal surface also 
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has two faceta separated by a rough depression, one along the posterior 
in for the middle Uaeloren and the cther at the upper and 
anterior angle of the bone for the base of the second metatarsal. 
The extremity is flat, of an oblong square form, and bevelled 
posteriorly, at the expense of the outer surface, into a si edge ; 
the lower extremity forms a rounded ridge which serves for the 
attachment of the tibialis posticus and part of the flexor brevis 
ici. 

P’ Recognition —Hold the bone with the flat dorsal surface upwards 
and the narrower wedge-shaped articular surface directed backwards; 
the large oval articular facet for the cuboid will then point to the 
side to which the bone belongs. 

‘Articulations. —With siz bones: scaphoid, middle cuneiform, 
cuboid, and second, third, and fourth metatarsal bones. 

Attachment of Muscles.—tTo the flexor brevis pollicis, 


OCUBOID. 


The cuboid bone is irregularly cuboid in shape, and marked on its 
under surface by a deep groove for the tendon of the peroneus 
longus muscle. It presents for examination six surfaces, three 
articular and three non-articular. The non-articular surfaces are— 

ior, which is slightly convex, and assists in forming the dorsum 
ofthe foot ; inferior matked by’ a prominent Tidge, the ity, 
and a deep groove for the tendon of the peroneus longus; and ez- 
ternal, the smallest of the whole, and deeply notched by the com- 
mencement of the peroneal groove. The articular surfaces are— 
posterior, of large size, and concavo-convex, to articulate With the os 
calcis ; anterior, of smaller size, divided by a slight ridge into tw 
fecith for the fourth and fifth metat aa bones ; aud sors - 
small oval articular facet, upon a large and quadrangular surface, for 
the external cuneiform bone. ? ee 

Becognition.—If the bone be held eo that the Plantar surface, 
with the peroneal groove, look downwards, and the largest articular 
surface backwards, the small non-articular surface, marked by the 
deep notch, will point to the side to which the bone belongs. 

iculations.— With fm" bones : 08 calcis, external cuneiform, 
fourth and fifth metatarsal bone, and sometimes the scaphoid. 

Attachment of Muscles.—To two; flexor brevis pollicis, and 
adduetor pollicis. 

Upon a consideration of the articulations of the tarsus it will be 
observed, that each bone articulates with four adjoining bones, with 
the exception of the calcaneum which articulates with two, and the 
external cuneiform with six. 

Development.—By a single centre for each bone, with the excep- 
tion of the os calcis, which has an epiphysis for its posterior tubero- 
sity. The centres appear in the following order: calcanean, sixth 
month ; astragalan, seventh month ; cuboid, ninth month ; external 


0 
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cuneiform, end of the first year ; internal cuneiform, during the third 
year; middle cuneiform and scaphoid, during the fourth year. The 
epiphysis of the caleaneum aj at the ninth year, and is united 
with che diaphysis at about the fifteenth. 


METATARSAL BONES. 


These bones, in number, are long bones, and divisible there- 
fore into a and two extremities ‘The shaft is prismoid, and 
compressed from side to side; the posterior extremity, or base, is 
wedge-shaped, to articulate with the tarsal bones, aad with, each 
other ; the anterior extremity nts a rounded head, circumscribed 
by a neck, to articulate with the first row of the phalanges. 

Peculiar Metatarsal Bones.—The firs is shorter and larger than 
the rest, and forms part of the inner border of the foot ; its posterior 
extremity has no lateral facet, but presents a large kidney-shaped 
surface at its base, and an oval rough prominence beneath for the 
insertion of the tendon of the peroneus longus. The head of the 
bone has, on its plantar surface, two grooved facets, for sesamoid 
bonea, To find the side to which the bone belongs, hold it with 
the base towards you and the convex surface upwards, the con- 
cavity of the kidney-shaped surface will then point to the appro- 
priate wide. 

‘The second is the longest and largest of the remaining metatarsal 
bones ; it presents at its base an articular facet for the middle cunei- 
form bone, and has on its outer lateral surface four facets, two for 
the outer cuneiform and two for the third metatarsal. On its inner 
surface it has only one facet, for the internal cuneiform. If the bone 
be held with its head directed forwards and the convex surface of 
the shaft upwards, the four lateral facets will point to the side to 
which it belongs. 

The third may be known by two facets on the inner side of its 
hase, corresponding with the second, and one on the outer side for 
the third metatarsal. It may be distinguished also by its smaller 
size. When held in the usual position, the side with the single 
facet will indicate the foot to which the bone belongs. 

The fourth may be distinguished by its smaller size, and by having 
a xingle articular surface on each side of the base. When held with 
the base backwards and dorsal surface upwards, the most prominent 
ungle at the base will point to the foot to which the bone belongs. 

The fifth is recognised by its broad base, and by the large tuberveity 
at its outer side. 

Development.—Each bone by tio centres; one fur the body and 
one for the digital extremity in the four outer metatarsal bones ; 
and one for the body, the other for the base, in the metatarsal bone 
of the great tue. Ossification appears in these bones at the same 
time as in the vertebrae; the epiphyses appear in the heads of the 
metatarsals of the four outer toes about the third year, and in the 
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base of that of the great toe in the fifth year, consolidation being 
effected at eighteen. . 

Articulations.—With the tarsal bones by one extremity, and first 
row of phalanges by the other. The number of tarsal bones with 
which each metatarsal articulates from within outwards, is the same 
as between the bones of the metacarpus and carpus, one for the first, 
three for the second, one fot the third, two for the fourth, and one 
for the fifth, forming the cipher 13121. 

Attachment of Muscles—To fourteen: to the first, peroneus 
longus and first dorsal interosseous ; to the second, two dorsal 
interoseei and transversus pedis; to the third, two dorsal and one 
plate interosseous, adductor pollicls and transversus pedis ; to the 

fourth, two dorsal and one plantar interosseous, adductor pollicis 
and transversus pedis ; to the fifth, one dorsal and one plantar inter- 
osseous, peroneus brevis, peroneus tertius, abductor minimi digiti, 
flexor brevis minimi digiti, and transversus pedis, 


PHALANGES. 


There are two phalanges in the great toe and three in the other 
toes, as in the hand. They are long bones, divisible into a central 
portion and extremities. 

‘The phalanges of the first row are convex above, concave on the 
under surface, and compressed from side to side. The rior ex- 
tremity has a single concave articular surface, for the head of the 
metatarsal bone ; the anterior extremity, a pulley-like surface, for 
the second phalanx. 

The second phalanges are short and diminutive, but somewhat 
‘broader than thoee of the first row. 

The third or ungual phalanges, including the second phalanx of 
the great toe, are flattened from above downwards, spi out late- 
rally at the base to articulate with the second row, and at the oppo- 
site extremity to support the nail and the rounded extremity of 

toe. 

Development. By two centres ; one for the body and one for the 
metat extremity. Ossification commences in these bones after 
the metatarsus, appearing firstly in the last phalanges, then in the 
first, and lastly in the middle row. The centres for the epiphyses 
appear during the fourth year for the first row, and the sixth year 
for the other two rows. The bones are completed at eighteen. 

Articulations. —The first row with the metatarsal bones ani 
second phalanges ; the second, of the great toe, with the first pha- 
lanx ; of the other toes, with the first and third phalanges; the 
third, with the second row. 

Attachment of Muscles.—To twenty-three : to the first phalanges; 
great toe, innermost tendon of the extensor brevis digitorum, abductor 
Pollicis, adductor pollicis, flexor brevis pollicis, and transversus 
pedis ; second toe, first and second dorsal interosseous and lumbri- 
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year 
jiphysis of the caleancum appears at the ninth year, and is united 
wth the diaphysis at about tt 2 fifteenth. <2 


‘These tones, fe in number, are long bones, and divisible there- 
fore into a shaft and two extremities The is prismoid, and 
compressed from side to side ; th it 
wedge-shaped, to articulate with the 
other ; the anterior extremity nts a rounded head, cireumacribed 
by a neck, to articulate with the first row of the phalanges 

‘Peculiar Metatarsal Bones,—The first ix shorter and larger than 
the rest, and forms part of the inner border of the foot ; its posterior 
extremity has no lateral facet, but presents a large kidney-ehaped 
surface at ite base, and an oval rough prominence beneath for the 
insertion of the tendon of the peroncus longus. The head of the 
bone aoe ite pistes surface, two grooved facets, for sexamoid 
bones. find the side to which the bone belongs, hold it with 
the base towards you and the convex surface upwards, the con- 
cavity of the Kioey shaped sface wil hen point to" ihe-epnto- 

le, 





priate 

‘The second is the longest and largest of the remaining metatarsal 
bones ; it presents at its base an articular facet for the middle cunei- 
form bene, and has on its outer lateral surface four facets, two for 
the outer cuneiform and two for the third metataraal. On ite inner 

it has only one facet, for the internal cuneiform. If the bone 
be held with its head directed forwards and the convex surface of 
the shaft uj the four lateral facets will point to the side to 
which it belongs. 

‘The third may be known by two facets on the inner side of its 
hase, corresponding with the second, and one on the outer «ide for 
the third metatarsal. It may be distinguished also by its smaller 
size. When held in the usual position, the side with the single 
faucet will indicate the foot to which the bone belongs 

The fourth may be distinguished by its smaller size, and by having 
a single articular surface on each eide of the base. When held with 
the base backwards and dorsal surface upwards, the most prominent 
oy, the base will point to the foot to which the bone fain 

fifth is recognised by its broad base, and by the large tuberosity 

at its outer side. 
it.—Euch bone by tio centres; one for the body and 
one for digital extremity in the four outer metatarsal bones ; 
and one for the body, the other for the base, in the metatarsal bone 
of the great toc. ‘ification appears in these bones at the same 
time as in the rertebre; the epiphyses appear in the heads of the 
of the four outer toes about the third year, and in the 
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PART III. 


ARTHROLOGY. 


ARTICULATIONS or joints are the means by which the bones of the 
tkeleton are united together, the same terms being also applied to 
the union between cartilages when these are adapted for movement 
on each other, as for instance in the larynx. The connections 
between the bones may take place simply by the intervention of a 
small quantity of connective tissue, and the union be so close as to 
render movement impossible, forming an immovable joint, or Byn- 

; or the bones may be widely separated, and the substance 
lying between them and connecting them together may be 80 yield- 
ing as to admit of a limited degree of movement in several direc- 
tions, forming a yielding joint, or Amphi-arthrosis. In all the 
peligro of the Wat Bowever, we foal a more elaborate and 

fect arrangement admitting of mucl r motion, constitutin; 

a movable joint, or Diarthrosis, In the latter the expanded aude 
of the bones are coated by a thin layer of cartilage, are connected 
together by bands of fibrous tissue called ligaments, and are lubri- 
cated by the fluid secreted by a synovial membrane which lines 
the inner surface of the ligaments; in many joints, aleo, a disc of 
fibro-cartilage is interposed between the articular surfaces, and the 
cavity d divided into two, the advantages of a double joint being thus 
vecured. 

The structures entering into the composition of a joint are bone, 
cartilage, areolar and adipose tissue, elastic tissue, fibrous tissue, and 
synovial membrane ; the microscopic anatomy of these has been 
fully described in Part I. of this work, but it remains to point out 
their peculiar arrangement in the construction of joints. 

‘The articular ends of long bones are expanded and rendered either 
concave or convex, 80 as to fit each other; they are formed of can- 
cellous tissue with an outer thin coating of dense bone. In some 

laces the bones are produced into projecting processes which over- 
hang the joint, affording protection against external injury, as well 
ax giving greater leverage to the muscles; this arangement may be 
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noticed in the elbow, ankle, and wrist joints The cartilage found 
in joints is of two kinds, hyaline and fibro-cartilage. The former is 
known as true articular cartilage, or cartilage of incrustation ; it 
coats the articular surfaces of the bones, and i generally so arranged 
as to increase the depth of articular cavities and the prominence of 
articular convexities, being in the one case thickest at its edges, and 
in the other in the middle. Fibro-cartilage is in amphi. i 
joints the connecting medium binding the bones together ; in. diar- 
throdial joints it forms encircling bands which deepen the articular 
cavities, or it occurs as concave discs (interarticular fibro-cartilages) 
which divide the joint into two parts, each part having its own 
synovial membrane. Areolar and adipose tissue are used for filling 
up the interstices in and around joints, so as to ensure the perfect 

laptation of the articular surfaces to each other; in joints (auch as 
the knee) which received little protection from the surroundin: 
muscles, the amount of fat found among the ligaments and beneatl 
the superficial fascia is relatively very e ligaments which 
connect the bones together are for the most part formed of stron; 
‘bands of white fibrous tissue, but in some few a slight admixture of 
yellow fibres may be observed, and those connecting the lamins of the 
vertebree (ligamenta subflava) are entirely formed of yellow or elastic 
tissue. In the joints possessing the freest movement the ligaments 
form a fibrous envelope which entirely surrounds and encloses the 
articular surfaces—these are called ligaments ; in those enjoy= 
ing the next degree of mobility the ligaments exist as flattened 
bands arranged in front, behind, and at the sides of the articulation. 
‘Some few joints have ligamentous bands in their interior ; examples 
of these are the ligamentum teres of the hip and crucial ligaments 
of the knee ; they are enclosed in a tube formed of synovial mem- 
brane. The synovial membrane lines the whole of the interior of the 
joint, except where the articular cartilage is interposed ; it is smooth 
‘and glistening on the inner surface, rough externally where it be- 
comes attached to the bones and ligaments; it often forms folds, 
which project into the interior of the joint and contain masees of fat 
with loops of capillary ve 

Besides the structures which form the joints, others also contribute 
to keep the articular ends of the bones in place, and to ensure due 
and smooth movement ; of these the most important are the muscles 
and burse. The muscles not only act as the agents of motion, but 
are of essential service in maintaining the structures of the joint in 
their proper relative position, supporting the ligaments by their tonic 
contraction, and in some instances acting directly on the synovial 
membrane 0 as to prevent: ita becoming squeezed between the ends 
of the bones. In the shoulder-joint the tendon of a muscle 
through the eynovial cavity, and in both that joint and the knee the 
tendons of certain muscles take the place of ligaments and are coated 
on their interior by synovial membrane. 

Bursw mucoss are closed synovial sacs, the structure of which has 
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been described on a previous page. Some of them lie between the 
tendons of muscles and the ligaments of joints, and in this position 
often communicate with the cavities of those joints; this being 
especially apt to oceur with the buraa which lies between the eapenle 

the hip-joint and the united tendons of the peoas and iliacus. 
Bursee occur (1) between tendons and bones, (2) between tendons and 
ligaments, (3) between superficial bony prominences and the fasci 
beneath the skin, (4) between contiguous tendons, and (5) between 
neighbouring bones. They are very numerous, about 140 being 
found in the human body. Superficial bursa are constantly foun 
in the following positions :—In the head and neck they occur on 
each angle of the lower jaw, beneath the symphysis of the jaw, and 
on the salient angle of the thyroid cartilage. ta the upper extremity, 
over the acromion process, on the external and internal condyles of 
the humerus, on the back of the olecranon, the styloid processes of 
the radius and ulns, and the dorsal and palmar surfaces of the 
metacarpo-phalangeal jointa. In the lower extremity they are found 
on the anterior superior spine of the ium, over the great trochanter, 
on the tuberosity of the ischium, the lower half the upper and 
outer angle of the patella, on the outer and inner condylee of the 
femur, the outer and inner tuberosities of the tibia, the head of the 
fibula, the outer and inner malleoli, the rior and inner face 
of the os calcis, and the dorsal surface of the articulations of the 
toes. The burse lie between the tendons of muscles, or be- 
tween the tendons and joints; these are even more numerous than 
the superficial ones, so that only a few of the more important will 
be mentioned here. These are the bursa beneath the deltoid, that 
between the tendon of the psoas and capsule of the hip-joint, one 
beneath the tendon of insertion of the tricepe, one beneath the 
ligamentum patelle, one between the gluteus maximus and vastus 
internus, one beneath the tendon of insertion of the biceps of the 
arm, and one between the tendon of insertion of the semi-mem- 
branosus and the inner head of the gastrocnemius Besides these 
normal burse, other accidental or pathological ones are formed 
wherever there is great pressure, as for instance on the parts of the 
foot which come in contact with the ground in club-foot, and on 
the ends of stumps after amputation. 


TABLE OF ARTICULATIONS. 
L SYNARTHROSIS. 


Example. 
1. Suture. ©. .  .  . Tabular bones of skull. 

2. Harmonia . . ~.  . Union of bones of face. 

3 Schindylesi: af ng Vomer with rostrum of sphenoid. 
4 Gomphosis . Teeth with alveolar processes. 
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IL AMPHI-ARTHROSIS. 
1 Complets union by fibro- } ya Pee enay 


2. Partial synovial cavity . {rep pubis, and sacro-iliac 


TL DIARTHROSIS. 


Sterno- and acromio-clavicular 
1. Arthrodia. . f Bes and Ac 
2 Gingiymus «Ankle elbow, Knee. 
lontoid process with atlas, an 
3 Trochoides. . - upper radioulnar joint 
4 Enarthrosis . . «Hip, shoulder. 


SYNARTHROSIS (c%7, dpépwors, articulation) is expressive of the 
fixed form of joint in Ms eh Pasta are immovahly connected with 
each other. ‘The kinds o! is are four in number : Sutura, 
Harmonia, Schindylesis, Gomphosis. The characters of the three first 
have been sufficiently explained in the preceding Part, p. 104. It 
ia here only necessary to state that in the construction of sutures, 
the substance of the bones is not in immediate contact, but separated 
by a layer of membrane, which is continuous externally with the 
pericranium and internally with the dura mater. It is the latter 
connection which gives rise to the resistance experienced in tearing 
the calvarium from the dura mater. The fourth, Gomphosis (yéugor, 
a nail), is expressive of the insertion of one bone into another, as 
a nail is fixed into a board; this is illustrated in the articulation 
of the teeth with the alveoli of the maxillary bones. 

AMPHI-ARTHROSIS (492, both, dp§pwowt) is a joint interme- 
diate in aptitude for motion between the immovable synarthrosis and 
the movable diarthrosis, Two forms of it are described, namely, those 
where the union takes place entirely by means of fibro-cartilage, 
without any joint cavity, and those where some part of the joint 
is formed by surfaces coated with articular cartilage, between which 
there is a small synovial cavity. Examples of the first are seen in the 
union between the bodies of the vertebra, the sacrum with the 
coveyx, and the pieces of the sternum ; and of the second, the sacro- 
iliac and pubic symphyses (ody gvels, to grow together). 

DIARTHROSIS (3.4, through, 4p§pwais) is the movable articula- 
tion which constitutes by far the greater number of the joints of the 
body. The degree of motion in this class has given rise to a sub- 
division into four genera : Arthrodia, Ginglymus, Trochoides, and 
Enarthrosis. 

Arthrodia is the movable joint in which the extent of motion 
is slight and limited, as in the articulations of the clavicle, ribs, 
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articular processes of the vertebrin, axis with the atlas, radius 
with the ulna, fibula with the tibia, and met tarsal 
and bones. It is formed by the apposition of two 
= bases articular surfaces. ‘The movement ts very li , 
but by bringing Shae a number of small bones articulated in 
this way, great pliability is obtained, as may be observed in the 


us (yy7\umds, a hinge), or hinge-joint, is the movement 
of aceeracen each other in two directions only, viz, forwards and 
backwards; but the di of motion may be very considerable. 
Instances of thi form of joint are numerous ; they comprehend the 
elbow, wrist, metacarpo-phal and phalangeal joints in the 
upper extremity ; the knee, le, metatarso-phalangeal, and pha- 
1 ints in the lower extremity. The articulation of the lower 
jaw exhibits an example of the combination of this form of joint 
with the preceding, the joint between the interarticular cartila 
and eminentia articularis being arthrodial, and that between the 
cartilage and the condyle ginglymoua. 

‘The form of the ginglymoid joint is somewhat quadrilateral, each 
of its four sides being provided with a ligament, which is named 
from its position, anterior, posterior, internal lateral, or external 
lateral. The lateral ligaments are thick and strong, and the chief 
bond of union between the bones. The anterior and posterior are 
thin and loow in order to permit the required extent of move- 


ment. 

Trochoides or lateral ginglymus is « form of joint of which 
there exist only two examples in the human body, namely, the 

is ion of the anterior arch of the atlas and transverse ligament 
with the odontoid phe of the axis, and the superior radio-ulnar 
joint. In the first of these a ring composed partly of bone and partly 
of ligament rotates round « pivot, in the second the rounded bone 
moves within a ring formed of ligamentous fibres ; in both the move- 
ment is purely rotatory. 

Enarthrosis (é», in, 4pApweis) is the most extensive in its range of 
motion of all the movable joints From the manner of connection 
and form of the bones in this articulation, it is called the ball-and- 
socket joint. ‘There are two instances in the body, namely, the hip 
and the shoulder. 

We may add to the preceding the carpo-metacarpal articulation of 
the thumb, although not strictly « ball-and-socket joint, from the 

extent of motion which it enjoys, and from the nature of the 
eonnecting the bones. As far as the articular surfaces are 
eoncerned, it is rather a double than a single ball-and-socket, and 
the whole of these considerations remove it from the simple arthro- 
dial and id groups. 

The [socket joint has a circular form ; and, in place of the 
four distinct ligaments of the ginglymus, is enclosed in a bag of 
ligamentous membrane, called capaular ligament. 
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MOVEMENTS OF JOINTS. 


The motions of joints may be referred to four heads, viz., Gliding, 
Angular movement, Circumduction, and Rotation. 

1. Gliding is the simple movement of one articular surface on 
another, and exists to a greater or less extent in all the joints. In 
the least movable joints, as in the us and tarsus, this is the 
only motion which is permitted. Gliding is, in certain joints, 
accompanied by what is known as coaptation, that is, the successive 
application of different parts of an articular surface to its fellow, in 

manner of a wheel rolling on the groun 

2. Angular movement may be performed in four different direc- 
tions, either forwards and backwards, as in flexion and extension ; 
or inwards and outwards, constituting adduction and abduction. 
Flexion and extension are illustrated in the finglymoid joint, and 
exist in a large proportion of the joints of the body. Adduction and 
abduction, conjoined with flexion and extension, are met with com- 
plete only in the most movable joints, as the shoulder, hip, and thumb. 

in the wrist and ankle, adduction and abduction are only partial. 

ae Circumduction is most striki Bly exhibited in the shoulder 

hip joints ; it consists in the slight degree of motion which takes 
place between the head of a bone and its articular cavity, while the 
extremity of the limb is made to describe a large circle on a plane 
surface. "It is also seen, but in a less degree, in the carpo-metacarpal 
articulation of the thumb, and the metacarpo-phalangeal articulation 
of the fingers and toes. 

4 Botation is the movement of a bone on its own axis, and is 
illustrated in the hip and shoulder, or better, in the rotation of the 
cup of the radius against the eminentia capitata of the humerus. 
Rotation is also observed in the movements of the atlas upon the 
axis, where the odontoid process serves as a pivot around which the 
atlas turns. 


ARTICULATIONS. 


‘The joints may be arranged, according to a natural division, into 
those of the trunk, those of the upper extremity, and those of the 
lower extremity. 


LIGAMENTS OF THE TRUNK. 


The articulations of the trunk are divisible into eleven groups, 
namely :— 


1. Of the vertebral column. 

2. Of the atlas, with the occipital bone. 
3. Of the axis, with the occipital bone. 
4. Of the atlas, with the axia, 
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Of the lower jaw. 
Of the ribs, with the vertebrae. 
Of the ‘somal cartilages, with the sternum, and with each 
other. 
Of the ribs, with the costal cartilages. 
Of the sternum. 
10. Of the vertebral column, with the pelvis. 
11. Of the pelvis, 

Dy ARTIOULATION _OF THE Db Saree Reap tarret 
—The ligament connecting together ferent 1e0es ie 
vertebral column, admit of the same arrangement asthe vertebra: 
themselves. Thus the ligaments 


“Of the bodies, are the Anterior common ligament, 


é 
7 
& 
% 


Of the arches, 
Of the articular processes, © Capsular ligaments, 
Of the spinous processes, Inter-spinous, 


Boprea.—The anterior common ligament isa broad and ribbon- 
like band of ligamentous fibres, extending along the front sur- 
face of the vertebral column, from the axis to the sacrum. It ie 
intimately connected with the intervertebral substance, and less 
closely with the bodies of the vertebre. In the dorsal region it ix 
thicker than in the cervical and lumbar, and consists of a median 
and two del portions eepacaind. front sen other by a series of 
openings for the of vessel e ligament in composed of 
fbres of various Rengthe closely interwoven with each other; the 

and shorter crossing the intervertebral substance from one 
vertebra to the next; the superficial and longer fibres crossing three 
or four vertebrae. 

The anterior common ligament is in relation by its ior or 
vertebral surface with the intervertebral substance, bodies of vertebri, 
and vessels, princ 
pally veins, which 






i) 

pharynx and ceo- 

phagus; in the thoracic region, with the aorta, venw azygos, and 
xu 
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thoracic duct ; in the lumbar region, with the aorta, right renal 
artery, right lumbar arteries, arteria eacra media, vena cava inferior, 
left lumbar veins, receptaculum chyli, commencement of the thoracic 
duct, and crura of the diaphragm, with the fibres of which the liga- 
"The potteriar common ligament lies on th surface of 
e posterior common ent lies on the posterior surface 
the bodies of the vertebre, and extends from the sais to the sacrum. 
It is broad opposite the intervertebral substance, to which it ix 
closely adherent ; narrow 
and thick over the bodies 


‘of the bodiesof three dorsal of the vertebre, from 
Bale interverabeal ut which it is separated by 
stance, x, 1. The lamine the veins of the base of 
Gat Toe Boden of tho vee each vertebra; it thus 
tebre, and the he comes to present a fes- 


twoned or dentate mar- 
gin. It is composed, like 
the anterior ligament, of 
shorter and longer fibres, 


ion of the vena arranged in a similar 
», is seen at 4, it 
Sete, ween at a. ty manner. It is broader 


above than below, the 

reverse of the anterior 

common ligament, and 

is thicker in the dorsal than in the cervical or lumbar region. At 

it upper end it is continuous with the posterior occipito-axial 
igament. 

e_ posterior common ligament is in relation, by its anterior sur- 
face, with the intervertebral substance, bodies of the vertebra, and 
‘ven basium vertebrarum ; by its posterior surface, with the dura 
mater of the spinal cord, some loose cellular tissue and numerous 
small veins being inter 

The intervertel substance (intervertebral Tigament) isa 
lenticular disc of fibro-cartil. int between the bodies of 
the vertebra: from the axis to the sacrum, and retaining them firmly 
in connection with each other. The disca vary in thickness in 
different parta of the column and at different points of the same disc, 
being thickest in the lumbar region, deepest in front in the cervical 
and lumbar regions, and behind in the dorsal region ; and contri- 
bute to the formation of the natural curves of the vertebral column. 
The aggregate thickness of the intervertebral substance has been 
estimated at one-fourth that of the entire vertebral column, exclusive 
of the sacrum and coccyx. 

When the intervertebral substance is bisected either horizontally 
or vertically, it is seen to be composed of a series of layers of fibro- 
cartilage mixed with fibrous tissue. The central part of each inter- 
vertebral disc is much softer than the rest ; it has the appearance of 
pulp, and is 60 elastic as to rise above the level of the section as soon 
as its division is completed. Examined from the exterior, the layers 


unattached portion of the 
ligament. 
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found to consist of fibres ing obliquely between the two 
ve Fem left wa in the next from 


iy in ive layer. Examined micro- 
A central pulp is found to be com of fine fibrous 


= ligamenta subflava are two thin planes of 
fibrous tissue, situated between the arches of the vertebra, 
the axis to the sacrum. From 


middle line by a slight in filled 
with areolar fee Enea wn 


anuncos ot trunk; and, preserving 
Sight posti ne, Limit 
the arpadlee of taut fore. 





on to 
@be-tnner side, end in the doreal and lumbar regions on to both 
epee ora ees fe Se atticalae procemes,sa'aa to form part 
of the capsules of the joints. They are in relation by both surfaces 


with the meningo-rachidian’veing, and, internally, are’ separated 
eae ale taiitater of thi dpc cond Ey thoes vel and arate locus 
cellular and adipose tissue. 


LAR Paockssea—The ligaments of the articular processes 
of the vertebre are thin capsules of white und yellow fibres which 
surround and enclose the synovial membrane ; the latter being looser 
in the cervical than in the other regions of the spine, 

Srixovs Processes —The interspinous ligaments, thin and 
membranous, are extended between the spinous processes in the 
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‘ypinous processes, It is thickest in the lumbar region. The con- 

tlnuation of this ligament upwards to the tuberosity'of the occipital 

bone, constitutes the rudimentary ligamentum nuche of man. ‘The 

latter is strengthened, as in animals, by a thin slip from the spinous 
of each cervical vertebra. At its lower termination the 


2, ARTIOULATION OF THE ATLAS WITH THE OOCI- 
PITAL BONE.—The ligaments of this articulation are seven in 
number :— 

‘Two anterior occipito-atlantal, Lateral occipito-atlantal, 
Posterior occipito-atlantal, ‘Two capsular. 

Of the two anterior ligaments, one is a rounded cord, situated in 
the middle line, and superficially to the other ; it is attached above 
Fie. 149.—Anterior view of the ligaments 

connecting the atlas, axis, and cccipital 

‘Done. A transverse section has been carried 

through the base of the skull, dividing the 

basilar process of the occipital bone the 
‘Portion of tho temporal bones. 1% 





of ito-atlantal rpaiar eat ‘the 
‘Base inven constitute te intel ootipliratiantal gament. "= Not C™-™A of 
to the basilar process of the occipital bone ; below, to the anterior 
tubercle of the atlas. The deeper ligament is a broad membranous 
layer, attached above to the marin of the occipital foramen, be- 
tween the two condyles; and below, to the whole length of the 
anterior arch of the atlas ; it is continuous laterally with the capsu- 
lar ligaments. It is in relation in front with the recti antici minores, 
behind with the odontoid ligaments. 

The posterior ligament is thin and membranous ; attached above 
to the margin of the occipital foramen, between the two condyles ; 
and below, to the posterior arch of the atlas, It is closely adherent 
to the dura mater, by its inner surface; and forms a ligamentous 
arch at each side for the passage of the vertebral artery and first 
cervical nerve. It corresponds in its position to the ligamenta sub- 
flava of the other vertebra, but it has no elastic fibres, being com- 

entirely of white fibrous tissue. It is in relation posteriorly 
with the recti postici minores and obliqui superiores, 
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‘The lateral Hgaments are strong fasciculi of ligamentous fibres, 
attached below to the base of the transverse process of the atlas at 
each side; and above, to the 


transverse process of the occipital 
bone, With the assistance en 
ligamentous ex] ion deriv 

from the vaginal process of the 
temporal bone, these ents 
form a strong cheath around the 
vemels and nerves which pass 
through the carotid and jugular 


= 


wTThe capsular ligaments 
cay ents are 
thin and loose li, tous 
capsules which surroundthe syno- 
vial membranes of the articula- 
tions between the condyles of the 
occipital bone and the superior 
articular of the atlas. 
‘The ligamentous fibres are most 
numerous on the anterior and 
external part of the articulation. 

The movements taking place be- 
tween the cranium and atlas are 
those of flexion and extension, giving rise to the forward nodding of 
the head. When this motion is increased to any extent, the whole 
of the cervical region concurs in its production. 

3. ABTIOULATION OF THE AXIS WITH THE OCOIPI- 
TAL BONE.—The ligaments of this articulation are four in 


number :— 
Occipito-axial, Three odontoid. 


The occipito-axial ligament (apparatus ligamentosus colli) ix 
a broad pee wet band, which covers in the caontoid process and 


F 





Fro. 161.—Upper part of the vertebral 
anal. from behind tn order to 
show the occiplto-exial ligament. 1. 


ent at ite middle by the 

of the odontoid process. 6 

snd eapealar ligament of the ooeiptto- 
Stren! oar 

ment 

atlas and axis, Pee 





ita ligamenta, It is attached below to the body of the axia, where it 
ia continuous with the posterior common ligament ; superiorly it is 
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inserted by a broad expansion into the basilar groove of the occipital 
bone. It is firmly connected 0} the body of the axis with the 
dura mater, and is sometimes described as consisting of a central 
and two lateral portions. 

‘The odontoid ligaments are two short and thick fasciculi, which 
pass outwards from the apex of the odontoid process to the sides of 
the occipital foramen and condyles. A third and smaller fasciculus 
(ligamentum dentis suspensorium) proceeds from the apex of the 
odontoid to the anterior margin of the foramen magnum. 

These ligaments serve to limit the extent of rotation of the head, 
hence they are termed check ligaments. 

4. ARTICULATION OF THE ATLAS WITH THE AXIS. 
—The ligaments of this articulation are five in number :— 


Anterior atlanto-axial, Two capsular, 
Posterior atlanto-axial, ‘Transverse. 


The anterior ligament consists of ligamentous fibres which 
from the anterior tubercle and arch of the atlas to the base of the 
odontoid process and body of the axis, where they are continuous 
with the commencement of the anterior common ligament. The 
fibres in the middle form a thick band which is tense in all positions 
of the joints; the lateral portions are thin, and assist in Inniting 
thie rolstion of the atlas on the acl i ‘ 

e posterior ligament is a thin, membranous layer, sin 
between the posterior arch of the atlas and the lamin of the baroe 3 it 
represents the ligamenta subflava in a rudimentary state, and has on 
ita deep surface a layer of dense elastic fibres, like those of the latter. 

The capsular ligaments surround the articular process of the 
atlas and axis; they are loose, to permit of the free movement which 
exists between these vertebre. The ligamentous fibres are most 
numerous on the outer and anterior part of the articulation ; and 
the synovial membrane usually communicates with the synovial 
cavity between the transverse ligament and odontoid process. 





x. Superior part of the occipito-axial 
ligament, which has been cut away in 








ment. s. One of the lateral odonteld 
Mgament; the follow-ligamentis seen on 
‘the opposite side. 6. Ono of theoccipitu- 
atlantal capsular ligaments. 7. One of 
the atlanto-axial capsular ligaments, 


The transverse ligament is a strong ligamentous band, which 
arches across the area of the ring of the atlas from a rough tubercle 





LIGAMENTS OF THE LOWER JAW. 183 


on the inner surface of one articular procees to a corresponding 
tubercle on the other ; and serves to retain the odontoid process of 
the axis in connection with the anterior arch of the atlas. As it 


Actions. —It is the peculiar disposition of the transverse ligament 
in relation to the odontoid process that enables the atlas, and with 
it the entire cranium, to rotate upon the axis; the perfect freedom 
of movement between these bones being ensured by the two synovial 
membranes. The lower part of the ring, formed by the transverse 
Vigament with the atlas, is smaller than the upper, while the summit 

the odontoid is larger than its base ; hence the process is 
retained in its place by the transverse ligament when the other liga- 
ments are cut throu The extent to which rotation of the head 
upon the axis can be carried, is determined by the odontoid or check 
ligamenta The odontoid process with its ligaments is covered in 
by the occipito-axial ligament. 

5. ARTICULATION OP THE LOWEER JAW.—The liga- 
ments of this articulation are the following :— 


External lateral, Capsular, 
‘Two internal lateral, Interarticular fibro-cartilage, 
‘Two eynovial membranes. 


The external lateral ent is a short and thick band of 
fibres, passing obliquely backwards from the tubercle of the zygoma, 
to the external surface of the neck 
of the lower jaw. It is incor- 
porated with the capsular liga- 
ment, and is, in relation, exter- 
nally, with the integument of the 
face ; internally, with the two 
xynovial membranes of the articu- 
lation and the interarticular car- 
tilage. The external lateral liga- 
ment acts conjointly with its 
fellow of the opposite condyle in 
she movements of the jaw. 

e short internal lateral = = 
ligament has a broad attachment " 27 Ge lower fee, Biweeac 
above to the outer pet of the rch. s. Tubercle of the syyome. 3: 
spine of the sphenoid, and is in- ee oF tee toerac host, nant 
serted below into the ridge on the lateral Hgament. 6. Stylo-maxil- 
inner al of the nae of the con- a7 Heament- 

lyle. It is intimately connected with the capsule, and is separated 
from the long internal lateral ligament by fat'and areolar tisaae, 
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The long internal lateral ligament (spheno-mazillary) is a thin 
aponeurotic expansion extending from the extremity of the spinous 


Pio. 154—Internal view of the articulation 
of the lower 


dy passes. 6. Styl 
Hyament, «prose of the deep 





process of the sphenoid bone to the margin of the dental foramen ; 
it is pierced at its insertion by the mylo-hyoidean nerve. 

Between the internal lateral ligament and neck of the jaw is a 
triangular space, in which are situated the internal maxillary artery, 
auriculo-temporal nerve, inferior dental artery and nerve, and part 
of the external pterygoid muscle; in ly the ligament ia in 
relation with the internal pterygoid muscle. 

The middle meningeal artery in its upward course to the foramen 

inosum, and the inferior dental nerve as it passes downwards to 
the dental canal, run along the side of this ligament. 

The capsular ligament consists of numerous irregular ligament- 
ous fibres, which pass from the edge of the glenoid cavity to the 
neck of the lower jaw, and surround the articulation. The capsule 
is thickest where it receives the accessory fibres called external and 
short internal lateral ligaments; it has inserted into it anteriorly 
a few fibres of the external pterygoid muscle. 

The interarticular sibre cartilage is a thin oval plate, thicker 
at the edges than in the centre, pl horizontally between the 
head of the condyle of the lower jaw and the glenoid cavity. Its 
upper surface is, from before backwards, concave anteriorly and 
slightly convex posteriorly, the former portion fitting the eminentia 
articularia, and the latter the glenoid cavity ; its under surface is 
concave to receive the convex condyle. It is connected by its outer 
border with the external lateral ligament, and receives in front some 
fibres of insertion of the external pterygoid muscle. It divides the 
joint into two cavities, one being above, the other below, the car- 
tilage ; but it is occasionally incomplete in the centre. 

The synovial membranes are situated, one above, the other below 
the fibro-cartilage, the former being the larger of the two. When 
the fibro-cartilage is perforated, the synovial membranes com- 
municate. 

Besides the lower jaw, there are several other joints provided 
with a complete interarticular cartilage, and, consequently, with 
two synovial membranes; they are—the sterno-clavicular, acromio- 
clavicular, and the articulation of the ulna with the cuneiform bone. 
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The interarticular fib: i of the kneejoint are jal, and 

there is but one synovil mambeene The articulations of the heads 

of the ribs with the vertebre have 

two synovial membranes ee] 

by an interarticular ligament with- 

out fibrous carti 
‘Connected 


veter and internal pterygoid muscle, 
and separates the parcial from the 
submaxillary 


ment from side to side, 

In the movement of depression the 
interarticular cartilage glides for- 
wanl on the eminentia articularis, carrying with it the condyle. If 
this movement be carried too far, the superior synovial membrane 
in ruptured, and dislocation of the fibro-cartilage with its condyle 
into the zygomatic fossa occurs. In elevation the fil jlage and 
condyle are returned to their original position. The forward and 
backward movement is a gliding of the fibro-cartilage on the glenoid 
articular surface, in the antero-posterior direction ; and the move- 
ment from side to side, in the lateral direction. The articulation 
between the condyle and fibro-cartilage forms a true ginglymns or 
hinge-joint, that between the fibro-carti and eminentia articularis 
an arthrodial or gliding joint. 

6. ARTICULATION OF THE RIBS WITH THE VEB- 
TEBERZ.—The ligaments of these articulations are remarkable for 
their strength, being in fact so strong as to render dislocation impos- 
sible; the neck of the rib must break before displacement could 
occur : they are divisible into two groups (a) Those connecting the 
head of the rib with the bodies of the vertebra; and (2) Those con- 
necting the neck and tuberele of the rib with the transverse processes. 





form ; it is seen 





st Group. ad Group. 
Anterior costo-vertebral or stellate, | Anterior costo-transverse, 
Capsular, ‘Middle costo-transverse, 
Interarticular ligament, Posterior costo-tranaverse. 


Two synovial membranes. 
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The anterior costo-vertebral or stellate ligament (custo- 


central, fig. 140) conslees of three short bands of ligamentous fibres 
which late 


ym the anterior part of the head of Wie rib: The 
= superior band passes up- 
wards to be attached 
ng the A iy aaron 3 
the mi iculus is 
attached to the inter- 
vertebral substance ; 
the inferior to the ver- 
tebra below. 
1 In the first rib the 
ligament is not di- 
vided, but its fibres 
to the body of the 
cervical as well ax 


Fig, 156.—Transverse section of dorsal vertebra and the first dorsal. In like 
Sitetebres 3° Anterior coatovreriabral of Holate manner the ligaments 


5. Posterior costo-transverse ligament. eleventh and twelfth 
ribs to the body of the vertebra above, as well as to that with 
which the head of the rib articulates. 

The capsular ligament is a thin 
layerof ligamentous fibressurround- 
ing the joint in the interval left by 
the anterior ligament ; it is thickest 
above and below the articulation, 
and protects the synovial mem- 
branes. 

The interarticular ligament is 
a thin band which between 
the sl crest on the head of the 
rib and the intervertebral sub- 
stance. It divides the joint into 
two cavities, each being furnished 
with a separate synovial membrane. 
The first, tenth, eleventh, and 
twelfth ribs have no interarticular 


Fra, 157.—Posterior view of part of the ligament, and consequently but one 
horacle portion of the vertebral synovial membrane. 
neat the vertohne with each other _ Theanterior(orsuperior): costo 
bes ool with the vertebre. transverse ligament is a broai 
1,1. Suy non Mt. 2 2, 2 ” iculi. 
Eagumenta eben eae ri2e iz, band composed of two fusciculi, 
laminw. 3. Anterior costo-tranaverse Which ascend from the crest-like 
Hgament | 4, Poterior costotrans- ridge on the neck of the rib, to 

” the transverse process immediatel 
above. This ligament separates the anterior from the dorsal branch 
of the intercostal nerve ; it is absent from the first and last ribs. 


The middle costo-transverse ligament is a strong interosseous 
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ligament passing directly between the ior surface of the neck 
of the rib, and the anterior surface of the transverse process against 
which it rests, It is abeent in the first and two inferior riba. 

The posterior costo-transverse ligament is a small but strong 
fasciculus, passing obliquely from the tubercle of the rib to the apex 
of the transverse process. The articulation between the tubercle of 
the rib and the transverse process is provided with a small synovial 
membrane. 

There is no anterior costo-transverse ligament to the first or last 
rib; and only rudimentary posterior costo-transverse ligaments to 
the eleventh ‘and twelfth riba. Several accessory bands are found 
passing between the transverse and the ribs; a broad band 
of this kind connects the last rib with the transverse process of the 
first or second lumbar vertebra. 

ite ase wpcords dowrecarda, eed alight joan vis and becbardss 

ribs are 1; ly iz 
the movement increasing in extent fom head to the extremity 
of the rib. The forward and backward movement is trifling in the 
seven superior, but greater in the inferior ribs; the eleventh and 
twelfth are very movable. 

7. ARTICULATION OF THE COSTAL OARTILAGES 
WITH THE STERNUM, AND WITH EACH OTHER.—The 
ligaments of the chondro-sternal articulations are :— 


Anterior chondro-sternal, Superior chondro-sternal, 
Posterior chondro-sternal, Inferior chondro-sternal, 
Synovial membranes 


The anterior chondro-sternal ligament (anterior stellate liga- 
ment) is a thin band of ligamentous fibres, passing in a radiated 
direction from the extremity of the costal cartilage to the anterior 
surface of the sternum, and intermingling ite fibres with those of the 
ligament of the opposite side, and with the tendinous fibres of origin 
of the pectoralis major muscle. 

The posterior chondro-sternal ent, much smaller than 
the anterior, consists of a thin fasciculus of fibres, situated on the 
posterior surface of the articulation. 

The superior and inferior chondro-sternal ligaments are nar- 
row fasciculi corresponding with the breadth of the cartilage, and con- 
necting ita superior and inferior border with the side of the sternum. 

The syn membrane is absent in the articulation of the first 
rib, its cartilage being usually adherent to the sternum ; that of the 
second rib has an interarticular ligament, with two synovial mem- 
branes; the synovial membranes of the other costal cartilages are 


ingle. 

The oe and seventh zie ave eeveral a cecnesiet strong ix 
mentous fibres, sing from the extremity of their il to the 
anterior surface’ of the ensiform cartil 2 which latter they are 
intended to support. They are named chondro-xyphoid liga- 
ments, 
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The sixth, seventh, and eighth, and sometimes the fifth and the 
ninth costal’ cartilages, have articulations with each other, and a 
synovial membrane for each articulation. They are connected by 
Higamentous fibres (ligamenta corruscantia), which pass from one 
cartilage to the other, external and internal ly 

The ninth and tenth are connected at their extremity by liga- 
mentous fibres, but have no synovial membrane. 

Actions—The movements of the chondro-sternal articulations 
are very trifling, being limited to » slight degree of sliding motion. 
The first rib is the least, the second the most movable. 

8 ARTICULATION OF THE RIBS WITH THE OOS8- 
TAL OARTILAGES.—The anterior extremity of each rib is 
excavated, 00 as to receive the convex outer end of the costal car- 
tilage ; there is no true ligament, but the periosteum is prolonged on 
the cartil and takes the place of one. No motion takes place at 
this articulation. 

9 ARTICULATION OF THE STERNUM.—The pieces of 
the sternum are connected by means of a thin plate of interosseous 
cartilage placed between each, and by an anterior and posterior 
ligament. The fibres of the anterior sternal ligament are longi- 
tudinal in direction, but so blended with the anterior chondro-sternal 
ligaments and tendinous fibres of origin of the pectoral muscles, as 
scarcely to be distinguished as a distinct ligament. The posterior 
sternal ligament is. broad smooth plane of longitudinal fibres, 
placed on the posterior surface of the bone, and extending from the 
manubrium to the ensiform cartilage. ‘These ligaments contribute 
very materially to the strength of the sternum and elasticity of the 
front of the chest ; their continuation downwards on the ensiform 
cartilage constitutes the sterno-xyphold ligaments 

10. ARTICULATION OF THE TEBRAL COLUMN 
WITH THE PELVIS.—The last lumbar vertebra is connected 
with the sacrum by the same ligaments as those with which the 
various vertebre are connected to each other : viz., anterior and 
terior common ligament, intervertebral substance, ligamenta subflava, 
capsular ligamenta, interspinous and supraspinous ligament. 

ere are, however, two proper ligaments connecting the vertebral 
column with the pelvis ; these are the 


Sacro-lumbar, Tiio-lumbar. 


The sacro-lumbar or sacro-vertebral ligament is a thick 
triangular fasciculus of ligamentous fibres, connected above with 
the lower and front part of the transverse process of the last lumbar 
vertebra, and below with the upper border of the sacrum, becoming 
blended with the anterior sacro-iliac ligament. 

The ilio-lumbar ligament passes from the apex of the transverse 

rocess of the last lumbar vertebra to that part of the crest of the 
ilium which surmounts the sacro-iliac articulation. It is triangular 
in form, and gives origin to the quadratus lumborum and a few 
fibres of the iliacus muscle. 
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11. ARTIOULATIONS OF THE PELVIS.—The Tigaments 
of the articulations of the pelvis are divisible into four groups 
(1) Those conn the sacrum and dium; + (2) ‘those passing be- 
tween the sacrum and ischium,; (3) between the sacrum and coccyz > 
and (4) between the t100 pubic bones. 
1st, Between the sacrum and lium. 
Sacro-iliac anterior, 
Sacro-iliac posterior. 
ad, Between the sacrum and ischium. 
Lesser sacro-ischiatic, 
Greater sacro-ischiatic. 
34, Between the sacrum and 


Sacro-coccygean anterior, 
Sacro-coccygean posterior. 
4th, Between the ossa pubis, 
Anterior pubic, Ste pubic, 
Posterior pubic, asap 
interosseous fi 


1. Berween THE SACRUM AND rae aa _—This joint is commonly 
Enorn as the sacro-tliac synchondrosis, but is sometimes called the 
Hine symphysis ; it belongs 
to tay class am) heerete 
The anterior sacro-iliac 
ligament consists of numerous 
short li ntous bands and / 
fibres, which pase from bone to. 
bone on the anterior surface of 
the joint. 
posterior sacro-iliac 
or interosseous ligament is 
comy of numerous strong 
fasciculi of Tigamentous fibres, 
which orizontally be- 
tween the se Tough eureaces st the 
posterior half of the sacro-iliac 
articulation, and constitute the 
Feet bond of connection 
tween the sacrum and ilium. 
They are lodged in the hollow 
between the posterior surface 
of the sacrum and the back- 
ward projection of the ilium. 
One fasciculus of this Hen’, 
longer and r than tent. cars 8 ‘ Poa 
in distinguished, from its “ine. en 8 
tion, oie name of oblique Ter occ He 
sacro-iliac ligament. It is attached, by one extremity, to the pos- 
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teriorol superior spine of the ilium ; and, by the other, to the third 
transverse tubercle on the posterior surface of the sacrum. 

A superior and an inferior ligament are sometimes described, 
but as these are merely continuations of the anterior and ior 
ligaments on the upper and lower surfaces of the articulation, they 
do not call for a separate description. 

The surfaces of the two bones forming the sacro-iliac articulation 
are partly connected by cartilage, and partly rough and connected 
by the interoaseous ligament. e anterior or auricular half is 
coated by a layer of cartilage which binds the corresponding surfaces 
of the ilium and sacrum together ; when the two bones are forcibly 
separated this cartilage sometimes adheres to the ilium, sometimes to 
the sacrum, and occasionally splits equally or unequally. In some 
instances there are two plates of cartilage with a small cavity be- 
tween them, and this arrangement is more common in the female 
than in the male. 

2, BeTweeN THE Sacrum aND Iscutum.— The anterior or 
lesser sacro-ischiatic ligament is thin and triangular in form ; 
it is attached by its apex to the spine of the ischium, and by its 
broad extremity to the side of the sacrum and coccyz, interlacing 
ite fibres with the ter sacro-ischiatic ligament, 

‘The lesser sacro-ischiatic ligament is in relation, in front, with the 
eoceygeus muscle; behind, with the posterior ligament, with which 


joint, late- 





edge of the capsular liga 
ment, showing ite extent 
posteriorly, ns compared 
With its “anterlor attach 
ment. 9. Obturator mem- 
brane, only partly seen. 





its fibres are intermingled. By its upper border it forms part of the 
lower boundary of the great sacto-ischiatic foramen, and by the 
lower, part of the lesser aacro-ischiatic foramen. 

The posterior or greater sacro-ischiatic ligament, larger, 
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thicker, and posterior to the preceding, is narrower in the middle 


inner margin of the tuberosity and ramus of the ischium, where it 
forms 2 falciform process, which protects the internal pudic artery, 


of the boundary of the lesser ischiatic foramen, and, by its lower 
border, part of the boundary of the perineum. It is pierced by the 
cocey geal br ch of the ischiatic artery. The two ligaments convert 
the sacro-ischiatic notches into foramina. 

Seygoan ligament is = this fecitlus paming from te anteater 
eoccygean it is a thin ‘iculus i mm the anterior 
surface of the sacrum to the front of the ooeys, and is continuous 
with | the anterior common ligament. ai 

e posterior sacro-coccygean ligament is a thick li tous 
layer, which completes the lower part of the sacral canal, and cone 
nects the sacrum with the coccyx posteriorly, extending as far as the 
apex of the latter bone. It is a direct continuation of the posterior 
common ligament, and becomes connected with the termination of 
the supraspinous ligament, and the filum terminale of the spinal 
co! 





Between the two bones is a thin intervertebral disc of fibro-carti- 
lage ; and in females not unfrequently a synovial membrane. The 
articulation admite of a certain degree of movement backwards 
during parturition. 

‘The ligaments connecting the different pieces of the coccyx con- 
sist of a few scattered anterior and posterior fibres, and a thin disc of 
interosscous cartilage ; the latter exists only in the young subject, 
as, in the adult, the pieces become ossified. 

4 Berweex THE Ossa Pusis.—This articulation receives the 
name of symphysis pubis, it is an example of an amphi-arthrodial 
joint. 

The anterior pubic ligament is composed of ligamentous fibres, 
which pass obliquely across the union of the two bones from side to 
side, and form an interlacement in front of the symphysis. 

The posterior pubic Ugament consists of a few irregular bands 
of fibres uniting the pubic bones posteriorly. 

The superior pubic ligament is a thick band of fibres connecting 
the angles of the ossa pubis superiorly, and filling the inequalities 
of the surface of the bones. 

The sub-pubic ligament is a thick arch of fibres connecting the 
two bones inferiorly, and forming the upper boundary of the pubic 


arch. 
The interosseous fibro-cartilage unites the two surfaces of the 
pubic bones in the same manner as the intervertebral substance cun- 
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nects the bodies of the vertebre. It resembles the intervertebral 
substance also in being composed of oblique fibres disposed in con- 
centric layers, which are more dense towards the surface than 
near the centre. It is thick in front, and thin behind; and a 
synovial membrane is found in the upper and posterior part of the 
articulation. 

This articulation becomes movable towards the latter term of preg- 
nancy, and admits of a slight degree of separation of its surfaces. 

The obturator membrane is nota li, t of articulation, but 
simply a ligamentous membrane stretched across the obturator fora- 
men. It gives attachment by its surfaces to the two obturator 
muscles, and leaves a space in the upper part of the foramen for the 
passage of the obturator vessels and nerve. 

The numerous vacuities in the walls of the pelvis, and their 
closure by ligamentous structures, as in the case of the sacro-ischiatic 
and obturator foramina, serve to diminish the pressure on the soft 

during the passage of the head of the foetus through the pelvis 


in parturition. 


LIGAMENTS OF THE UPPER EXTREMITY. 


The ligaments of the upper extremity may be arranged in 
the order of the articulations of the diferent bones ; they iia 


1. Sterno-clavicular articula- 8. Articulation between the 


tion, carpal bones. 

2, Scapulo-clavicular articulae 9. Carpo-metacarpal articula- 
Ligaments of the scapul Metacargo yhalangeal 
ents of the scapula, 10, Me - phalan; ar- 

2 Shoulder.joint. ficult 
5. Elbow-joint. 11, Articulation of the pha- 
& Radio-ulnar articulation. langea, 
7. Wrist-joint. 


1, STERNO-CLAVICULAR ARTICULATION.—The sterno- 
clavicular is an arthroidal articulation ; its ligaments are : — 
Anterior sterno-clavicular, —_Inter-clavicular, 
Posterior sterno-clavicular,  Costo-clavicular (rhomboid), 
Interarticular fibro-cartilage, 
Two synovial membranes. 


The anterior sterno-clavicular ligament is a broad ligamen- 
tous layer, extending obliquely downwards and inwards, and cover- 
ing the anterior aspect of the articulation. This ligament is in 
relation by its anterior surface with the integument and sternal 
origin of the sterno-mastoid muscle ; and behind with the inter- 
articular fibro-cartilage and synovial membranes. 

The posterior sterno-clavicular ligament, thicker and stronger 
than the anterior, isa broad band covering the posterior surface of 
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the articulation. It is in relation by its anterior surface with the 
interarticular fibro-cartilagé and vial membranes ; and behind, 


Bieta mera byualcateiiran tigrid mascle 





‘The anterior and posterior sterno-clavicular ligaments, together 
with a few short connecting the bones above, are some 
times described as forming one ligament, which is then called cap- 


The inter-clavicular ent is a cord-like band which crosses 
from the extremity of one clavicle to that of the other, and is closely 
adherent to the border of the sternum. It is separated by 
areolar tissue from the sterno-thyroid muscles. 

The, wicular or rhomboid ligament isa thick fasciculus 
of fibres, connecting the sternal extremity of the clavicle with the 
cartilage of the firt rib. It is placed obliquely between the ib 


The interarticular fibro-cartilage is nearly circular in form, 
and thicker at the edges than in the centre. It is attached above, 
to wwicle ; below, to the cartilage of the first rib ; and through- 
‘ont the rest of its circumference, to the anterior and posterior sterno- 
elavicular ligament. It divides the joint into two cavities, which 
are lined by separate synovial nes; is sometimes pierced 
‘through ita centre, and not unfrequently de 


Jess erent, ot its lower part. 
One of wapoviel cavities lies between the end of the clavicle 
and interarti cartilage, the other between the sternum and the 
; the former is more loose than the latter, 
_—The Abeer ee Ceipapetageed articulation 
are—a gliding movement ie eartil witl clavicle, on 
me surface of the sternum, in the directions forward, 


ficient, to a greater or 


downward movements take place betwoen the clavicle and 
i the fi and backward movements be- 
‘tween the cartilage and the sternum; in circumduction the two 
oye of the articulation alternately take part in the movement. 
articulation is the centre of the movements of the shoulder. 
N 


SCAPULO-CLAVICULAR LIGAMENTS. 


2. SOAPULO-OLAVIOULAR ARTIOULATION.—The liga: 
ments of the ecapular end of the clavicle are :— 
Superior acromio-clavicular, 
Inferior seromio-davicuay, 
raco-clavic (trapezoid conoid), 
Tuterarticulae vo cart 
Two synovial membranes. 


The superior acromio-clavicular ligament is a moderately thick 
plane of fibres passing between the extremity of the clavicle and the 
acromion, on the upper surface of the joint. It is strengthened by 
the tendinous fibres of the trapezius and deltoid, and on its deep 
surface is connected with the interarticular cartilage 

The inferior acromio-clavicular t is a thin plane situated 
on the under These two ligaments are continuous with 
each other in front and behind, and 
form a capsule around the articula- 
tion." 

The coraco-clavicular ligament is 
a thick fasciculusof ligamentous fibres, 
passing obliquely between the base of 
the coracoid process and under the sur- 
face of the clavicle, and holding the 
end of the clavicle in firm connection 
with the scapula It is divisible into 


194 


two an anterior and external 
trapezoid, and a posterior and 
internal called conoid. The trapezoid 


rtion is seen best from the front ; 
it is attached below to the upper sur- 
face of the coracoid and above 
to the oblique line on the under sur- 
face of the clavicle ; its anterior border 
is free, its posterior joins with the 





. conoid portion. The conoid ligament 
Fra. 161.—Ligaments of the scapula has ite base directed upw: and 
and ahoulder-joint.:. Superior attached to the conoid tubercle on the 


acromio-clavicular Igament. 2. 


Coraco-clavicular ligument; 
aspect of the ligament is named 
trapezold. 3, Coraco-acromtal liga- 
ment. 4. ‘Transvorso ligament. 
. Capsular ligament. 6. Coraco- 
jumeral ligament. 7. Tho long 
tendon of the biceps issuing from 
the capsular ligament, and enter- 
ing the bicipital groove. 


under surface of the clavicle ; its apex 
is inserted into a rough process at the 
base of the coracoid process of the 
scapula, 

‘he interarticular fibro-cartilage 
is often indistinct, from having par- 
tial connections with the fibro-car- 
tilaginous surfaces of the two bones 


between which it is placed, and is frequently absent. When partial, 


it occupies the upper 
nes are thin ; and w 
but one. 


rt of the articulation. 
en the fibro-cartilage is incomplete, there is 


The synovial mem: 
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Actions. — The acromio-clavicular articulation admits of two 
movements, gliding of the surfaces on each other, and rotation of the 
ula on the extremity of the clavicle. 
jurs#.—There are commonly three burew in connection with this 
articulation ; one in the recess between the trapezoid and conoid 
ligamenta, one between the base of the coracoid process and apex of 
the conoid ligament, and the third between the co jal liga- 
ment and the caj of the shoulder-joint. 
3 The PRO! LIGAMENTS OF THE SOAPULA are :— 


Coraco-acromial, ‘Transverse, 


‘The coraco-acromial ligament is a broad and thick triangular 

band, which forms a protecting arch over the shoulder-joint. It is 

by its apex to the point of the acromion process, and by its 

base to the external border of the coracoid ite whole length. 

This ligament is t relation above with the under surface of the 

deltoid ‘muscle; and below with the tendon of the supra-spinatus 
muscle, a bursa mucoea being usually interposed. 

The transverse or coracoid ligament (supra-sca] +) is a narrow 
but strong fasciculus which crosses the notch in the upper border 
of the scapula, from the base of the coracoid process, and converta 
it into e foramen. ‘The supra-scapular nerve passes through this 
foramen, the artery over it The omo-hyoid muscle takes origin 
from this ligament. 

4 SHOULDER-JOINT.—The scapulo-humeral articulation ix 
an enarthrosis, or ball-and-socket joint ; its ligaments are :— 


Capsular, Coraco-hume Glenoid, 
oe Glenochumeral” . 


The capsular ligament encloses the articulating head of the 
scapula and head of the humerus, and is attached above to the neck 
of the scapula externally to the glenoid ligament, and to the root of 
the coracoid process ; on the humerus it is attached to the upper 
half of the anatomical neck, but below it passes further from the 
articular surface, some of ite deeper fibres being, however, reflected 
upwards to terminate at the articular margin, much in the same 
way as fibres are reflected on the neck of the femur in the hip, It 
is thick above, where resistance is most required, and strengthened 
by the tendons of the eupru-spinatus, infra-spinatus, teres minor, 
and eubscapularis muscles : below it is thin loose. The tendons 
of all the muscles in contact with the capsule except the subscapu- 
laris can be readily separated from it by careful dissection, but the 
latter either has beneath it a burea which communicates with the 
cavity of the joint, or is iteelf united with the capsule and lined by 
the synovial membrane of the articulation. 

The coraco-humeral ent is a broad band which descends 
obliquely outwards from the border of the coracoid to the 
greater tuberosity of the humerus, and serves to strengthen the supe- 
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rior and anterior Ee of the capsular ligament ; it assists the latter 
in bridging over the bicipital groove. 

The gleno-humeral ligament is an accessory slip of fibres which 
projects into the joint along the inner edge of the biceps tendon, and 

is inserted into the upper part 

ofthe bicipital groove, eis sup- 
posed to be the homologue of 
the ligamentum teres in the 
hi jou 
e glenoid Ji ent ia the 
prismoid band of fibro-cartilage, 
which is attached around e 
in of lenoid surface 

for the P er protecting its 
| edge and deepening ite cavity. 

It divides superionly into two 
slips which are continuous with 
the long tendon of the biceps ; 
ina eee 

scribed as being formed by 
Fp tte Seton, trough, te ahelder the plitting of that tendon, ‘The 

2. Acromial end of the clavicle. 3. Arti- cavity of the articulation is tra- 
‘rich carlisge «Oro section of the  YeTeed by the long tendon of the 
glenoid ligament.” s. Lower part of cap- biceps, which is enclosed in u 
tule and synovial aac, Synovial mem- sheath of synovial membrane in 

Bane Pez pated, ca More ‘tendo. "7 ite through the joint. 

e synovial membrane of 
the shoulder-joint is extensive ; it communicates anteriorly through 
an opening in the capsular ligament with a large bursal sac, which 
lines the under surface of the tendon of the subscapularis muscle. 
Superiorly it frequently communicates through another opening in 
the capsular ligament with a bursal sac belonging to the infra- 

inatus muscle; and it moreover forms a sheath around that por. 
tion of the tendon of the biceps which is included within the joint. 

Capsular ‘Muscles.—The muscles immediately surrounding the 
shoulder-joint are—the subscapularis, supra-spinatas, infra-spinatua, 
teres minor, long head of the triceps, and deltoid ; the long tendon 
of the biceps is within the capsular ligament. 

Actions.—The shoulder-joint is capable of every variety of 
motion—viz., of movement forwards and backwards, of abduction 
and adduction, of circumduction and rotation. The great freedom 
of movement which this joint enjoys depends on the laxity of the 
capsule and the large size of the head of the humerus in comparison 
with the depth of the glenoid cavity. The capsule is so loose that if 
an opening be made in it the humerus will fall about an inch from 
the scapula, showing that the articular surfaces are not kept in 
contact 7 the fibres of the capsule, but by atmospheric pressure. 

Bursw,—The burse in connection with this joint are four in 
number; one between the subscapularis tendon and the capsule and 
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neck of the scapula; & second one between the and the 
tendon nearer to the insertion of the latter; third between the 
top of the coracoid process and the capsule; and a fourth between 
the combined origins of the biceps and coraco-brachialis and the 


wxf EEBOWJOING.—The elbow is » ginglymoid articulation 
ite ligamenta four in number, namely — 
Anterior, Interal lateral, 
Posterior, External lateral. 


‘The anterior ligament iso broad and thin in membranous layer, 
from the anterior surface of the 

humerus immediately above the joint, to the 

coronoid process of the ulna and crbicular 


ment, into which they are ieee catenin 
This ligament is covered in by the rachialis 
anticus muscle. 

The posterior ligament is a broad and loose 
layer passing transversely across the olecranon 
fossa, and from the sides of the fosea to the base 
of the olecranon ; it is connected at each side 





The internal lateral ligament ie a thick 
triangular layer, attached above, by its apex, to 
the internal condyle of the humerus ; and below, 
by its expanded border, to the margin of the 
Freater sigmoid cavity of the ulna, extending from 

to the olecranon. At its 
insertion it is Eermingled with some transverse 
fibres; 5 and posteriorly is in relation with the 


The “oxte external lateral ligament is a stro 
and narrow band which descends from the rere 


ment is 
united tb tbe teadon of origin of the: supinator 
The preceding li 
four jing ligaments are sometimes 
described ss'one under the name of capdar 
ligament. 
‘The synovial membrane is extensive, and is reflected from the 
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cartilaginous surfaces of the bones upon the inner surface of the 

maryine of the ligamenta, It forms an articulating sac between the 
of the radius and the lesser sigmoid notch of the ulna. 

The muscles immediately surrounding and in contact with the 

elbow-joint are—in front, brachialis 

anticus; inner side, pronator radii 

teres, flexor sublimis digitorum, and 





Fro. 164.—Exter- flexor i ulnaris; externally, ex- 
sal ie of the tensor carpi radialis brevior, extensor 
Humerus. 2. communis digitorum, extensor carpi 
ing, 2 Radius, ulnaris, anconeus, ‘and supinator 
fa) leant brevis ; behind, tricepa. 

Seeerten inte: Actions—The movements of the 
porly into (s) elbow-joint are flexion and extension ; 
Ngament. 6, the extent of these movements being 
Eenity of fhe limited, im front by the eoronoid pro- 
a igs cess, and behind by the olecranon. 
ment, erro Burse.—The buree in connection 
oe see et oe with this joint are only three in num- 
Seca. ber: the fit of hese Ties between 
the tendons of the extensor i 
Sprott Tadialis brevior and extensor com 
ar munis digitorum, and the externa 
aed lateral ligament ; the second between 
ment, the olecranon and posterior ligament ; 
into "folds by and the third between the olecranon 
ne joe and the superficial structures. 


6. I0-ULNAR ARTICU- 
LATION, —The radius and wna re 

irmly he er by ligaments, 
connected with both extremities of the bones-and’ with the shaft? 
they are :-— 


Orbicular, Anterior inferior radioulnar. 
Oblique, Posterior inferior radio-ulnar. 
Interosseous, Interarticular fibro-cartilage. 


The orbicular ligament (annular, coro: ’) is a firm band, 
several lines in breadth, which surrounds the head of the radius, 
and is attached by each end to an extremity of the lesser sigmoid 
cavity. Some of the lower fibres are continued round beneath the 
sigmoid cavity so as to form a complete circle. It is strongest behind 
where it receives the external lateral ligament, and is lined on its 
inner surface by a reflection of the synovial membrane of the elbow- 
joint ; it gives attachment to fibres of the supinator brevis muscle. 

The rupture of this ligament permits the dislocation of the head 
of the radius. 

The oblique ligament is a narrow slip of ligamentous fibres, 
descending obliquely from the base of the coronoid process of the 
ulna to the inner side of the radius, a little below its tuberosity. 
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ts fibres run in the opposite direction to those of the interosseous 
membrane. 


‘The interosseous membrane is a broad and thin plane of apo- 
neurotic fibres passing obliquely downwards 
the sharp on the radius to that on 
ulna. It is deficient superiorly, broader in 
the middle than at euch extremity, and per- 
forated at its lower part for the passage of the 
anterior interosseous artery. The posterior in- 
Seiseetaricer camen tee naris betes the 
lique ligament and upper border of the inter- 
‘osseous membrane. 
‘The interosseous membrane affords an exten- 


a 
j 
= 


front, with the flexor profandus 
digitorum, flexor longus pollicis, pronator quad- 

‘and anterior interomeous artery and 
; behind, with the supinator brevis, ex- 
fengor ossis metacarpi pollicis, extensor primi 
internodii pollicis, extensor secundi internodii 
pollicis, extensor indicis, and near the wrist 
with the anterior interosseous artery and pos- 
terior interosseous nerve. 





inferior radio-ulnar ligament, also thin and looee, 
hag the'ame depen on the Nea e eat Oeiaion 


tH 

i 
i 
i 
i 


ius and ulna. It is inserted 
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and ulna, and is called 
membrana sueciformis, By its lower 
it enters into the articulation of P10, 166.—Lower end of radius and 
the wrist joint Se eee 
oo ahi peptone taking —srticulsr = fiona cursing. a 
place between’ iusand ulnanre— — fev! & 
rotation of the upon the latter, _ ans seelormis 


forwards being termed pronation, and rotation backwards 
Seeiietions lin the former the patra of the hand comes to be directed 
2 


a 
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downwanis, in the latter it looks upwards In these movements the 
head of the mdius turns upon its axis, within its orbicular ligames 
and lemer sigmoid noteh of the ulun ; wills tafertorly, se 
sents a concavity which moves on the rounded head of the ulna: 
movements of the radius are chiefly limited by the anterior and 
not unfrequently 


7. WRIST -JOINT.—The wrist is a Ringlymotd articulation ; 
the articular surfaces entering into its formation being the radius 

aT fibro-cartilage above, and the rounded surface of the 
veaphoid, semilunar, and cuneiform bones below ; its ligaments are 
Sour in number — 


‘The anterior Haasan’ is 4 broad and membranous se consist- 
ing of three fasciculi, which pass downwards and in between 
the anterior margin of the lower end of the radius and the 
semilunar, and cuneiform bones, It is pierced by numerous 


Foo, x67 —Ligamenta of tho anterior apect of the 
and is Lan ‘part of the tmter- 
wees Senietos a tele eee 


carpe rth 
Soges te at ae Dae ae 
other fingers, 3,45. Lateral ligaments 
samo articulation the 





ex and middle 
seen, 
be te eae 
ialan geal ilation 
hut. 16,16, Anterior and lateral 
the } articulations of the a 
the anterior ligaments are removed in the: 
fingers, but the lateral ligaments remain. 





nings for vessels, and has lying in front of it the tendons of the 
sexo profundus digitorum and flexor — pollicis, 
The posterior ligament, aleo thin and loose, passes downwards 
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and inwards between the e surface of the radius and the 
posterior surface of the junar and cuneiform 

‘The internal lateral ligament oxtonds from the styloid process 
of the ulna to the cuneiform and pisiform bone, 

‘The external lateral ligament is attached by one extremity to 
the etyloid process of the radius, and by the other to the side of the 
scaphoid bone, some of its fibrea being prolonged to the trapexium. 
‘The radial artery rests on this ligament as it passes backwards to 


‘The synovial membrane of the wrist-joint passes from the ed 
Shediraer articular eurincs of the Taditis- onto ths Enpumien od 
from thence to the ins of the proximal articular surfaces of the 

fenilanar, and cunelforss betes, ‘The synovial cavity is 
eeaeisctineedl formed by the membrana succiformis by the 
‘The relations of the wrist joint are the flexor and extenvor ten- 


cular glide upon each other. No rotation takes place in 
this joint, the superior and inferior radio-ulnar joints being alone 
in eae of pronation and supination. 

The in connection with this joint chiefly take the 
form of synovial sheaths for the tendons ; those more immediately 
in relation with the ligaments are as follows :—One between the 
tendon of the flexor Jo pollicis and the anterior mnt, one 
between the flexor profundus tendons and the same ligament, a 
third of rounded form between the tendon of the flexor i ulnaris 
and the internal lateral ligament, a fourth separating the radial 
extensors from the posterior ligaments, a fifth beneath the tendons 

common extensor, and a sixth beneath the tendon of the 


flexor ulnaris. 
8. "ARFIGULATION BETWEEN THE CARPAL BONES. 


—These are lp naeeae joints, with the exception of the con- 

of os magnum and unciform, which is received into 

ies formed by the scaphoid, semilunar, and cuneiform bone, and 
an enarthrosia. The ligaments are :-— 


Tnterosseous fibro-cartilages, 
Annular. 


The dorsal ligaments are ligamentous banis that pass trans- 
ee ae otinally from bone to bone on the dorsal surface 


‘The are fascieuli of the same kind, but stronger 
the dorsal, faves the like disposition on the surface, 
The: ligaments are fi finous lamellae 
between the adj ‘bones in each range: in the uy 
range they close the upper part of the space between the scaphoid, 


(lie 
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semilunar, and cuneiform bones ; in the lower range 
than in the © upper, and sonnet te os naan the an eo ie 


unciform, trapezoid, 
which the the synovial membrane is continued to the bases of the: 


which connects the bones aes oe 


Tore annla ian «fut of ro 
tissue about half an inch in breadth, passing across from the lower 
end and styloid of the ret ere 

and base of the se It assists the posteri 


orate ith aa ai “t ial eet rorriosted bye feetoa it 
rovided with a se] synovial membrane, 
rr ligamentous fibres, which fo cron KindLoneorael pore 
and are inserted into the cuneiform bone. bone is ee ‘con- 
nected with the unciform and base of the metacarpal of the little 
by two strong fibrous banda, 
Neyo ey are five synovial cavities between the 

articulations of the carp 

‘The first is ‘situated | pees the lower end of the ulna and the 
interarticular fibro-cartilage ; it has been described above, amd is 
epee ‘on account of forming « eacculua between the ulna 
and radius. 


‘The second is situated between the lower surface of the radius and 
shea slee fibro-cartilage above, and the first range of bones of the 


e he thie, the most extensive of the synovial — of the pees! 

is situated between the two rows of carpal bones, an 
the bones of the second range, and between the extremities ites of 

the four metacarpal bones of the fingers. 
wal fourth is the synovial cavity of the acticulation of the meta- 
ne of the thumb with the traj 
“Bie is aituated between the pi ent and cuneiform bones. 

—Very little movement exists between the bones in each 
Tange, but more is permitted between the two ranges. ‘The most 
rtant movements are flexion and extension, but there is also 
= light amount of lateral motion and of rotation in the medio-carpal 
articulation. The rotation takes place by the head of the os magnum 
and upper outer ty the unciform moving in the socket formed 
by the three outer bones of the first row, togother with some gliding 
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backwards and forwards of the trapezium and trapezoid on the 


>, CARPO-METACARPAL ARTICULATIONS.—The second 
cof bones of the ‘articulates with the metacarpal bones of 





‘The dorsal ligaments are strong fasciculi which from the 
oo cl a dds ‘4 eaceayswitiitty af ion 
to 





;, one each from the os magnum and unciform ; and to the 
bacgetiarilgnesents a8 tas’ fnctcal accord 
ents are thin fasciculi arran; to 
the same plan on the surface, but the third metacarpal 
@ ridge on the trapezium, one from the os 
— and one from the unciform. 
cavity is a continuation of the great synovial 
rows of carpal bones. 
The ent of the thumb is one of the three true 
= of the ekeleton ; the other two being the shoulder 
hip. articulation has a proper membrane. 
_ The metacarpal bones of the four fingers are firmly connected 
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at their bases by means of dorsal and palmar ligaments, which extend 
transversely from one bone to the other, and by interosseous li 
menta which pass between their contiguous Their lateral 
articular facete are lined by a reflection of the great synovial mem- 
brane of the two rows of carpal bones. 

‘Actions.—The movements of the metacarpal on the carpal bones 
are restricted to a slight degree of sliding motion, with the exception 
of the articulation of the metacarpal bone of the thumb with the 
sespeciam In the latter, the movements are flerion, ic 

luction, abduction, and circumduction. 

10. METACARPO-PHALANGEAL ARTIOULATION.— 
The metacarpo-phalangeal articulation is a ginglymoid joint ; and 
its ligaments four in number :— 


Anterior, Two lateral, ‘Transverse, 


The anterior ligaments (glenoid), thick and fibro-cartilaginous, 
form part of the articulating surface of the jointa They are grooved 
on their palmar surface for the lodgment of the flexor tendons, and 
by their deep t form part of the articular surface for the head 
of the metacarpel bone. At each side they are continuous with the 
lateral ligaments. 

The lateral ligaments are strong narrow fasciculi, holding the 
bones together at each side. 

The transverse ent is a etrong ligamentous band passing 
across the heads of the metacarpal bones of the four fingers, and 
connected with the anterior ligaments. 

‘The expansion of the extensor tendon over the back of the fingers 
takes the place, and performs the office, of a posterior ligament. 

Actions.—The chief motions which this articulation admits of 
are flexion and eztension ; there is also some power of abduction and 
adduction in the extended position, but little in the flexed. 

11. ARTICULATION OF THE PHALANGES. — These 
articulations are ginglymoid joints; and furnished with three liga- 


ments :— 
Anterior, Two lateral. 


The anterior ent, firm and fibro-cartilaginous, forms 
of the articular surface for the head of the phalanges; while sen 
nally it is grooved for the reception of the flexor tendons. 

e lateral ligaments are very strong, and the principal bond 
of connection between the bones. 

The extensor tendon takes the place and performs the office of 
a posterior ligament. 

‘Actions.—The movements of the phalangeal joints are flexion 
and extension, these movements being more free between the first 
and second than between the second and third. 

In connection with the Phalanges it will be proper to examine 
certain fibrous bands termed theca or vaginal ligaments, which serve 
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to retain the tendons of the flexor muscles against the fiat surface 

te bones. Tete hela bende wre attached at each side to the 
margins nges ; are in ‘int 

of the joints, thin where the tendons lie upon the joints, and are 

fined of their inner surface by synovial membrane. 





LIGAMENTS OF THE LOWER EXTREMITY. 


The ligaments of the lower extremity, like those of the upper, 
may be arranged in the order of the joints to which they belong; 
these are :— 

1. Hip-joint. 

2. Knee-joint. 

3- Articulations between the tibia and fibula. 
4 Ankle-joint. 

5. Articulations of the tarsal bones. 

6. Tareo-metatareal articulations. 

7. Metatarso-phalangeal articulations. 

& Articulations of the phalanges. 


1. HIP-JOINT.—The articulation of the head of the femur with 
the acetabulum constitutes an enarthrosis, or ball-and-socket joint. 
‘The articular surfaces are—the cup-shaped cavity of the acetabulum. 
and the rounded head of the femur; the ligaments are five in 
number, viz. :— 

Capsular, Teres, 
Tlio-femoral, Cotyloid, 
Transverse. 


The capsular ligament (fig. 158, 8) is a strong ligamentous capeule, 
embracing the acetabulum superiorly, the neck of the femur below, 
and connecting the two bones firmly together. The pelvic origin of 
the fibres extends superiorly as high as the base of the anterior 
inferior iliac spine, posteriorly it is connected with the ilium and 
ischium only a few lines from the margin of the acetabulum, 
inferiorly it is attached to the outer lip of the groove between the 
ischial tuberosity and acetabulum, while in front it springs from the 
transverse ligament, the pubes near the notch, and the pectineal 
eminence. On the femur the capenle gets attached in front to the 
spiral line, above to the base of t trochanter, behind to the 
junction of the middle and outer tl 








capsule are almost entirely confined to the surface next the synovial 
membrane ; after running outwards for some distance they are 
Teflected along the neck of the femur to the articular margin ; from 
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their close connection with the bone they often prevent the \- 
tion of the fragments in intracapsular fracture of the neck, and have 
received the name of retinacula, The capsule receives i 
bands from the tendons of the rectus, ilio-peoas, gluteus minimus, 
and obturator externus, 

The ilio-femoral ligament is the chief band of the 
capsule. It is Blase anteriorly, and is connected ve with the 
ilium immediately below and behind the anterior inferior spine 3 it 
is attached below to the front of the great trochanter and spiral line as 
far as the inner border of the shaft of the femur. The fil at the 
inner and outer borders of this ligament are thicker than the middle 
ones, and as they diverge from each other they present the aj 
ance of an inverted Y, hence this ligament has een descril by 
Bigelow under the name of the Y-shaped ligament; it must, how- 
ever, be borne in mind that the interspace between the two limbs is 
filled in by radiating fibres, so that strictly no true Y-shaped liga 
ment exists, Other accessory bands of fibres exist on the superior, 
inferior, and anterior aspects of the capsule; these have been named 
respectively, tlio-trochanteric, tschio-capsular, and pubo-femoral liga- 
ments. 


The ligamentum teres (fig. 159, 7), triangular in shape, is attached 
by a round apex to the depreasion just below the middle of the head 
of the femur, and by its base, which separates into two fasciculi, into 
the borders of the notch of the acetabulum, where it is connected 
with the transverse ligament. It is formed by a fasciculus of fibres 
of variable size, surrounded by synovial membrane ; sometimes the 
synovial membrane is present without the fibres, or the ligament is 
wholly absent. The round ligament limits adduction in the flexed 
position, and thus resists dislocation of the head of the femur on to 
the dorsum of the ilium; it also limits external rotation when the 
a ap are iss (i 6) id cord of fibs 

e cotyloid ligament. 1 is a prismoid cord of fibro- 

ilage, attached around the ware of the ‘Ketabulum, and serving 

to deepen that cavity and protect its edges It is thicker at the 

and posterior border of the acetabulum than in front, is 

inclined inwards towards the acetabulum, and consists of fibres 

which arise from the whole circumference of the brim, and interlace 
with each other at acute angles. 

The transverse ligament is a strong fasciculus of ligamentous 
fibres, continuous with the cotyloid ligament, and stretching across 
the notch of the acetabulum. It converts the notch into a foramen, 
through which the articular branches of the internal circumflex and 
obturator artery enter the joint. 

‘The fossa at the bottom of the acetabulum is filled with a mass 
of fat, covered by synovial membrane, which serves as an elastic 
cushion for the head of the bone during its movements, This was 
described by Havers as the synovial gland. 

The synovial membrane is extensive; it commences at the 
margin of the head of the femur, and is continued around the liga- 


‘The ligaments of the lower extremity, like those of the 
may be arranged in the order of the joints to which they : 


are :— 
1. Hip-joint. 
joint. 


aro pelngeal tcl coledlationn 
ace of the phalanges. 


1 BEE OLNT. -—The articulation of the head of the femur with 
consti or 


acetabulum utes socket joint. 
‘The surfaces are—the cup-shaped cavity of the acetabulum 
and the rounded head of the femur; the ents are five in 
viz Ce 
ipsular, 
lio-femoral, Cotyloid, 
‘Transverse, 


‘The capsular ligament 158, 8) is a strong li, nes. uu) 
embracing the estaba Keatia elt nck of the fm = femur Vai, 
and connecting bones firmly f vie origin 
the fibres extends superiorly as igh as the. base of the anterior 
inferior iliac rly it is connected with the ilium and 
igehinm only « few lines from the margin of the acetabulum, 
inferiorly it is attached to the outer lip of the groove between the 
ischial Inuberosity and acetabulum, while in front it 9 neces from the 
. transverse nt, pubes near the notch, the pectineal 
eminence, the fear th the ofthe pe gets attached in front to the 


to within uarters of «rs he sek a ache 
‘The capsule is com: of longitudinal and circular fibres; the 
former are chiefly on the front, and the latter are mast 


numerous 

capsule are almost entirely to the surfs t the synovial 

ema after rin Tannin outa for ome inane, they re ate 
‘along the neck the femur to the articular margin; from 
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The first siz are external to the articulation ; 
internal ; the ining three are mere folds of mem- 
brane, and have no title to the name of ligamenta. In addition 
to the ligaments, there are two fibro-cartilages and a synovial mem- 


The anterior ligament, or ligamentum patells, is the prolonga- 
tion of the tendon of the extensor muscles of the e thigh downwards to 
the tul of the tibia. It 
is, therefore, no ligament ; 


me developed 
in the tendon of the ex- 
tensor muscles for the de- 
fence of sot foo of. te 
nee-joint, the ligamen- 
fm petal Liss no title to 
consideration, either as a 
ligament of the knee-joint 
or as a ligament of the 


The posterior 
‘igamenton 








mentous fibres, which covers the whole of the posterior aspect of 

joint. It is divisible into two lateral portions, which invest the 
‘condyles of the femur, and a central portion which is de and 
formed by the interlacement of fasciculi Rossing in different direc- 
tions. 1e strongest of these fasciculi is derived from the tendon of 
the semi-membranosus, and obliquely upwards and outwards 
from the posterior part of the inner tubervsity of the tibia to the 
external condyle of the femur. Other fasciculi are given 
off by the tendon of the popliteus and heads of the gastrocnemius. 
The middle portion of the Heament supports the popliteal artery 

yy sev lor 


and vein, and is perforated eral openin, the 
of branches of thé azygoo articular artery and the nerves‘of the 
joint. 

The internal lateral isa broad and trapezoid layer of 


ligamentous fibres, attached above to the tubercle on the internal 
condyle of the femur, and below to the inner tuberosity and upper 
part of the shaft of the tibia. It is intimately connected with the 
edge of the internal semilunar cartilage and with the coro 

ligament, and by its posterior edge becomes blended with the liga- 
ment of Winslow. It is crossed at its lower part by the tendons of 
the sartorius, gracilis, and semi-tendinosus, from which it is separated 
by a synovial bursa, and has passing beneath it the anterior slip of 
the semi-membranosus tendon and the inferior internal articular 


artery. 
External lateral ligaments.—The long external lateral ligament 
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mentum teres to the acetabulum, whence it is reflected on the inner 
Sealer iiiee back to the head of the bone. 

hare 
capsular 


ip-joint are—in front, psoas and iliaeus, sepa 
rated from Mice ligmont t by a large synovial bursa ; abnee, 
short head the rectus and gluteus Suicibeies behind, formis, 
lus superior, Oni Spain inferior, and quadratus 
is ; and at the nner side, obturator externus and pectineus, 

Actions — Thence movements of the bip-joint are ny very extensive 
sosation: AWitirregard to tothe hip) int it ia to be observed that the 
movements of the head of the femur in the acetabulum must be 


the rotated noes or out the os of the 
femur is pe: "Buin depends on the with reference to the axis 
of rate ids on the position of the acetabulum 


of the neck of the femur in relation to the shaft. 
See line bures: are found in the neighbourhood of the hip- 
ns in front and four behind. Those on the front are as 





ternus; and a fifth of large size prem paerr pe between the 
luteus maximus and great trochanter. The buraw situated at the 
of the joint are :—One beneath the tendon of the obturator 
another between the quadratus femoris and great tro- 
chanter, a third between the capsule and common tendon of the 
obturntor internus and gemelli, and a fifth between the quadratus 
obturator externus, and the back part of the caj 
pee OINT.—The knee is a ginglymoid articulation of 
es wided with numerous ligaments; the latter are 
angd in num namely 2 _ 
Anterior or tum patella, 
Posterior or eutum posticum Winzlowii, 
Tnternal 1 
Two pera lateral, 
icwalae okisens, 
Anterior oetternhl crucial, 
‘ior or internal crucial, 


perest mucosum, fal gamete 


"The anterior ligament, or ligamentum 
dion of he tenddon_of the ¢xtemeer anuaclas of che: thighs domi 


Tarren, 7.4 
vent 7. Atte 
tero-nuportor tiblo- 

Ugament 





joint. It is divisible into two lateral portions, which invest the 
condyles of the femur, and a central portion which is epee a 
formed by the interlacement of fasciculi ing in 

tions. The strongest of these fasciculi is derived from the tendon of 
the semi-membranogus, and passes obliquely upwards and outwards 
from the posterior part of the inner tuberosity of the tibia to the 
external condyle of the femur. Other ree fasciculi are given 
off by the tendon of the poplitens and heads of the 

The middle portion of the frites supports the patel artery 
and vein, and is perforated by several openings for the 

of branches of the azygos articular artery and the nerves of 
joint. 

‘The internal lateral pee is a broad and trapezoid layer of 
ligamentous fibres, attached above to the tubercle on the internal 
condyle of the femur, and below to the inner tuberosity and upper 
part of the shaft of the tibia. It is Sean connected with the 
edge of the internal semilunar cartilage with the coronary 
ligament, and by its posterior edge becomes blended with the lign- 
ment of Winslow. It is crossed ut its lower part by the tendons of 
the sartorius, gracilis, and semi-tendinosus, from which it i 
by a synovial burey and as passing beneath it the anterior slip of 
the semi-membranosus tendon and the inferior internal articular 








artery. 
External lateral ligaments.—The long external lateral ligament 
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is continuous with the posterior part of the anterior crucial liga- 
ment. 

‘The ligamentum mucosum is a slender conical of synovial 
membrane encloring « few ligamentous fibres which proces from 
the transverse ligament It is connected, by its apex, with the 
anterior part of the condylar notch, and, by its base, is lost in the 
mass of fat which projects into the joint beneath the patella. 

‘The alar ligaments are two fringed folds of synovial membrane, 
extending from the ligamentum mucosum, along the edges of the 
tunes of fot to the sides of the patella. 

The synovial membrane of the knee-joint is by far the most 
extensive in the body. It commences near the margins of the carti- 


Taginows eufaces of the condyles ofthe femur, it cover both murfaces 
‘the semilunar Aro-ariages and is reflected upon the crucial 
ligamenta and inner rarfce of the ligaments which form the circum- 
ference of the joint. On each side of the patella it lines the capsular 

Fro. 172.—Longitudinal section of the left 


nee. 
‘the reflections of its synovial 
structure of the 


situated ligamentum patel 

and head of the tibia. 7. Mass of fat project- 
to the cavity of the Joint. belo 

The mem! 





‘of the oxt 
of the log, and front of the lower extremity 
of the fermur. g. One of tho alar Ugaments; 
‘the other has been removed with the opposite 
section 10. Ligementum mucosum left on- 

section boing made to ita inner side. 
at. Anterior or external crucial Ugament. 

Ugament. 





ligament, and forms a pouch of considerable size between the extensor 
tendon and front of the femur. It also forms the folds in the 
interior of the joint, called “ligamentum mucosum,” and “ligamenta 
alaria.” The superior pouch of the eynovial membrane is supported 
and raised during the movements of the limb by a small muscle, 
the subcrureus, which is inserted into it. 

Between the ligamentum patellee and synovial membrane is a con- 
siderable mass of fat, which presses the membrane towards the 
interior of the joint, and occupies the fossa between the condyles. 

‘Actions.—‘The knee-jcint is one of the strongest of the articula- 
tions of the body, while, at the same time, it admits of the most 

fect degree of movement in the direction of flexion and extension. 
flexion the articular surface of the tibia glides forward on 
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‘The transverse ligament is a amall slip of fibres which extends 
transversely from the external semilunar aie lee its 
anterior extremity, to the anterior convexity of the carti- 


ae Ligarsenita, are\ the short res’ lip whieh florian 
oes bestia ch toe nancies = priests tot 


eile ad figmsats sreeuntiog ic occt 
tibi ie joint 3 
The semilunar fibro-cartilages are two falciform plates of fibro- 
cartilage, situated on the head of the tibia around its margin, and 
serving to deepen the surface of articulation for the condyles of the 
ge be are thick along their convex border ; thin and sharp 
ir concave: ode. 

e internal ese forms an oval cup for 
the reception of the internal condyle of femur: it is connected 
by its pape panes with the = of the erp a 
posterior ligamenta, hy means of its coro i : 

Bee rearce tne is dale unplenied tate tke actmonioe eee 
behind the spinous process, ‘The external fibro-carti- 
lage bounds a circular fossa for the external condyle; itis connected 

¢ by its convex bor- 


Fro, 171,—Tho right keneo-joint ‘with the 
laid from the front 4 der with the head 
gin aoe he, eterna of the tibia, and 

mits. 4. Cartilaginous 
furface of thelower extremity — the external 
of the femur with ite two an 
condyle: the figure reste ments yin ae 
on the external, 3 
the internal, nary ligament. 
Siterior rvcll ‘i itatwoextremiis 
ao ae ti insertod into 
t. 4 
fumarate fiend the depression be 
tum mucomim ; the rest has tween the two 
born removed. 6, Internal vjections 


Project! 
constitute thy 





6 
Partof the ligamentum patel nous 
Je turned. down.” o- Bara the 4 
wituated between tho I 
mentum patellw and the hosd two extremities of 
of the tibia, laid open. 10. the external earth: 


into the same 
~ fossa, form an al- 
most complete circle, and the cartilage, being somewhat broader than 
the internal, nearly covers the articular surface of the tibia, 
‘The external semilunar fibro-cartilage, besides giving off « fasel- 
eulus from its anterior border to constitute the transverse Ii, 
is continuous by some of its fibres with the extremity of the anterior 
crucial ligament: posteriorly it divides into three slips; one, 
a strong cord, ascends obliquely forwards to be inserted into the 
anterior part of the inner condyle of the femur in front of the 
terior crucial ligament; another is the fasciculus of insertion 
the fosea of the spinous process; while the third, of small siza, 
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posterior surface of the joint. lt is covered by the tendon of the 
iteus, 
ithin the articulation there is a synovial membrane which is 
sometimes continuous with that of the knee-joint. 
The interosseous membrane is a broad layer of aponeurotic 
fibres which pass obliquely downwards and outwards, from the 
ridge on the tibia to the 


inner wige of the bls end are i ‘tee Erinn 
cromsed at an acute angle by a k lore 
few fibres taking the opposite oo Po ees 
direction. The ligament is de- brane. 2. 


ficient above, leaving a consider- 
able interval between the bones, 





which the anterior 3 Transverse I 
tibial artery takes its course interat ‘Syament. 
forward to the anterior aspect st 
of the leg; and perforated below, Sale of the exter 
near its lower third, for the ment. 6 Middle 
splerhe: peroneal artery and fear” . a 

‘The interosseous membrane oval aeuibrane 
is in relation, in front, with the Beenie fein 


tibialis anticus, extensor longus alty of the wo 


digitorum, extensor propriue ales. 

pollicis, anterior tibial vessels and nerve, and anterior peroneal 
artery ; behind, with the tibialis posticus, flexor longus pollicis, 
flexor longus digitorum, and posterior peroneal artery. 

The terosseous ligament consists of short and strong 
fibres, which hold the bones firmly together inferiorly, where they 
are nearly in contact ; it is continuous above with the interosseous 
membrane. This articulation is so firm, that the fibula is broken 
when an attempt is made to rupture the ligament. 

The anterior inferior tibio-fibular ligament is a broad band, 
consisting of two fasciculi of parallel fibres which pass obliquely 
across the anterior aspect of the articulation of the two bones at 
their inferior extremity, from tibia to fibula. 

The posterior inferior tibio-fibular ligament is a similar band 
on the posterior surface of the articulation. Both ligaments project 
evmewhat below the margin of the bones, and serve to deepen the 
cavity of articulation with the astragalus. 

e transverse ligament is a narrow band of ligamentous fibres, 
continuous with the preceding, and passing transversely acroes the 
back of the ankle-joint between the two malleoli. 

The membrane of the inferior tibio-fibular articulation 
is a duplicature of the synovial membrane of the ankle-joint, reflected 
upwards for a short distance between the two bones. 

Actions.—Between the tibia and fibula there exista a slight 

of movement, whi calculated to enable the latter to resist 
injury by yielding for a trifling extent to forcible pressure, 
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tn ie oh thy we te a 
complete flexion the ] rg gy ott ot gw 


re igament, When ths en ean Sa 
of rotation is permitted. 


Garem.—The bree in the nelghbourliood of the laseosloiie ae 
2 in fon 





numerous and important ; large ones are and 
manveccun ee aes at ane back of the estas reba in front = 
it, one, 81 patella. 
ae lig ore if aliens in the disease 
known as “housemaid’s knee”; secon: common 


one bet 
extensor tendon and the lower part of the shaft ‘ef 
frequently communicates with the synovial pouch of the 
thitt is placed between the ligamentum patellor and th 
tibia; it Patso, sometimes, communicates with the cavity 
The bursw: at the back of the joint are chiefly connected 
tendons of muscles; the most impartant are the itoring One 
placed between the tendons of the semi-membranosus and inner head 
of the gastrocnemius and the internal condyle; this is the 
bursa in the popliteal region, and extends from the 
inferior of the internal condyle to the back of the inner tubero- 
sity of the tibia as low down as the upper border of the 
muscle, ‘k second bursa lies between the anterior surface of the 
vemi-membranosus tendon and the inner tuberosity of the tibia, 
Other bursie exist, between the tendon of the popliteus and the 
external Interal ligament, between the same tendo and the outer 
apa. of the tibia, between the tendon of the biceps and the 
lateral ligament, and beneath the outer head af of the gas 
trocnemius, 
3. ARTICULATION BETWEEN THE TIBIA AND FI- 
BULA.—The tibia and fibula are held firmly connected by means 
of seven ligaments, namely :— 


oe 


x 
pet 
FRE 


a 


Anterior, Anterior, 
Pore, | ctl Posteri, | below. 
‘nterosseous membrane, 

Interosseous inferior, Transverse, 


‘The anterior superior tibio-fibular ent is a strong fasci- 
culus of parallel fibres passing obliquely downwards and outwands 
from the outer tuberosity of the tibia to the anterior surface of the 
erie posterior superior. tMo-Abular zamenty ieieetial 

‘The ior superior nt, 
stronger than the anterior, is disposed in a similar manner on the 


al 
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posterior surface of the joint. It is covered by the tendon of the 


‘ithin the articulation there is © synovial membrane which is 
sometimes continuous with that of the knee-joint, 

‘The interosseous membrane is a broad layer of aponeurotic 
fibres eee Fee ot obliga downwards and ontuands, from the 
sharp on 

inner cdg of te thie tales rT 
[ney timing 
“yk v5 bbe Opposite 





articulation is so firm, that the fibula is broken 


weir ie ici ture the ligament. 
‘The anterior inferior tiblo-tbular is a broad band, 
consisting of two fasciculi of Hel fibres which pass obliquely 
across the anterior aspect of the articulation of the two bones at 
a inferior extremity, from bit to fibula. 
‘The posterior ior inferior tibio- ibular ligament is a similar band 
Sconewiat below the mar Satire aio depen toe 
margin the serve to dee] u 
i 
transverse nee 2 aoe ees ligamentous fibres, 
continuous wit a transversely acroes the 
back of the aki join peeeins te two 
The membrane of the inferior bec Atlar articulation 
jnad of the synovial membrane of the ankle-joint, reflected 
“Aetions eee — between the two bones. 
the tibia and fibula there exists a slight 
torement which is calculated to enable the latter to resist 
egres e ing for a trifling oxtent to forcible pressure. 


a6 TARSAL ARTICULATIONS. 


reach their ive bones ; form the principal bond of con- 
Tinton betwee the first and gers Tange Deena the foot. It 
is the division of this portion of these ligaments that demands the 
careful attention of the surgeon in a performing Chopart’s ion. 

The plantar ligaments have the same disposition on the plantar 
surface of the foot; three of them, however, are of large size, and 
have especial names, viz., the 


Calcaneo-ecaphoid, 
Long calcaneo-cuboid, 
Short calcaneo-cuboid. 
The inferior calcaneo-scaphoid ligament isa broad and fibro- 
cartilaginous band of 





ligament which 
forward from the an. 
terior and inner bor- 
der of the os calcis to 
the edge of the aca- 
phoid bone. Besides 
connecting the os calcis 
and scaphoid, it sup- 
ports the jus, 
and forms part of the 
cavity in which the 
rounded head of the 
latter bone is received. 
It is lined on its upper 
surface by the synovial 
membrane of the astra- 
galo-scaphoid articula- 
tion. 

The firm connection 
of the os calcis with 
the scaphoid bone, and 
the feebleness of the 

ast lo-scaphoid ar- 
ticulation, are conditions favourable to the occasional dislocation of 
the head of the astragalus. 

The long calcaneo-cuboid ligament or ligamentum longum 
planta is a Jong band of ligamentous fibres which proceeds from the 
under surface of the os calcis to the rough surface on the under part 
of the cuboid bone, its fibres being continued onwards to the base of 
the third and fourth metatarsal bones. 

This ligament forms the inferior boundary of the canal in the 
cuboid bone, through which the tendon of the peroneus longus 
passes to its insertion into the base of the metatarsal bone of the 
great toe. 

The short calcaneo-cuboid or ligamentum breve plantez is 
situated closer to the bones than the long plantar ligament, from 


Flo, 176.—Ligamenta of the 
pe karoge 


Tuberoaity of the scaphold 
Dons gong caaneo- 
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which it is separated by adipose tissue ; it ia broad and extensive, 
ctaditin caskec petirct the, ov caltercadventctt: boos eany 


interosseous ligaments are fivein number ; they are short 
and strong ligamentous fibres situated between adjoining bones, 





features fae erent mmr of he aa 
‘rico the a i ateagale, 1. 

‘the astragalue and on calcia, 
‘and cuboid. M 


, mat ‘between the lus and 
Hoe ta tthe at Se trom oh os calcis, tv. tween the 
o ¥ vr 
the ‘cuneiform and metatarsal of big too. vil. Between 
tarml and two outer bones, 





are shown couinecting tho several bonos of tho 


oe ea to their rough surfaces, One of these, astra- 

in the groove between the upper surface 

‘the on calcis na ri lower of the astragalus. Itis large and very 

consists of vertical and oblique fibres, and serves to unite the 
Fes en astragalus solidly together. The second interosseous lign. 

alao very strong, is situated between the sides of the sapbald 

pan apts tos; the three aus interosseous exon i 


synovial membranes of the tarsus are four i in number : “one, 
second, for the 
ticulation ; occa- 


syne’ 
anterior eee joints a third, for the calcaneo-cuboid 


ot cheera and a ial febrate Be for 
ipiataticns beteoen 2 the pe sAipe and ‘Tira cunelf iform bones, 


collage bones with each other, the external cuneiform bone 
the euboid, and the two outer cuneiform bones with the 
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‘bases of the second and third metatareal bones. The prolongation 
which reaches the metatareal bones forward between the inter- 
nal and middle cuneiform bone. The synovial membrane between 
the te cules cuneiform and second and third eran a 
often distinct from the large one ; it is so represented in 177, 
vo, A small synovial membrane is sometimes met with between 
the contiguous surfaces of the scaphoid and cuboid bone. 

‘Actions. —The movements permitted by the articulation between 
the astragalus and os calcis, are a elight degree of gliding, in the 
direction forwards and backwards, and laterally from side to side. 
‘The movements of the second range of tarsal bones are very trifling, 
being greater between the scaphoid and three cuneiform bones than 
in the other articulations, e movements occurring between the 
first and second range are the most considerable; they are adduction 
and abduction ; ina minor degree, flerion, which increases the 
arch of the foot, and extension, which flattens the arch. 


Dorsal. Plantar, Interosseous, 


The dorsal ligaments connect the metatarsal to the tarsal bon: 
and the metatarsal bones with each other. The base of the secon: 
metatarsal bone, articulating with the three cuneiform bones, receives 
a ligamentous alip from each, while the rest articulating with a single 
tarsal bone receive only a single tarsal slip. 

The plantar ligaments have a similar disposition on the plantar 


The interosseous ents are situated between the bases of 
the metatarsal bones of the four lesser toes; also between the base of 
the second and third metatarsal bones and the internal and external 
cuneiform bones. 

‘The metatarsal bone of the second toe being implanted by its 
base between the internal and external cuneiform bones, is the most, 
strongly articulated of all the metatarsal bones, This disposition must 
be recollected in amputation at the tarso-metatarsal articulation. 

‘The synovial membranes of the tarso-metatareal articulation are 
three in number: one for the metatarsal bone of the great toe; one 
for the second and third metatarsal bones, which is continuous with 
the great tarsal synovial membrane ; and one for the fourth and fifth 
metatarsal bones. 

Actions.—The movements of the metatarsal on the tarsal bones 
and on each other are very slight ; they are such only as contribute 
to the strength of the foot, by permitting a certain degree of yielding 


to opposing forces. 

7 METATARSO-PHALANGEAL ARTIOULATION.—The 
ligaments of this articulation, like those between the first phalanges 
and metacarpal bones of the hand, are :— 


Inferior or plantar, ‘Two lateral, Transverse. 
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J 

‘The lateral short and very strong, are situated one 
on each tito ot the joint” piri 

The transverse ent is a strong band, which passes trans- 
versely between the p tar lij ta, 

The expansion of the extensor tendon supplies the place of a 
dorsal ligament. 

‘Actions.—The movements of the first phalanges on the rounded 
heads of the metatarsal bones are flexion, extension, adduction, and 

sutstaf the phages ae the same an these of the Bngery ted 
ment are the same as those anc 
have the same disposition their actions are also similar. They are :— 

Inferior or plantar, and, Two lateral. 


( ot) 


PART IV. ia 


MYOLOGY, 


Is this section will be described the arrangement, attachments, and 
actions of the voluntary muscles, and the disposition of the fascia: 
‘ing or connected with them. 

present various modifications in the went of 
their fibres in relation to their tendinous structure. metimes 
they are longitudinal, and terminate at each extremity in tendon, 
the entire muscle being fusiform in shape ; in other situations they 
are disposed like the rays of a fan, converging to a tendinous point, 
‘as the temporal, pectoral, glutei, &c., and constitute a radiate muscle, 
Again, they are penniform, converging like the barbs of a feather 
to one side of a tendon, which runs the whole length of the muscle, 
as in the mei; or bipenniform, converging to both sides of the 


‘out so as to form an expansion, called a; ross, 
defective and confused, and is 
generally derived from some prominent character which the muscle 
presents; thus, some are named from their situation, as the tibialis, 
brachialis, temporal ; others from their use, as the flexors, 
adductors, abductors, levators, tensors, sphinctera, &c. 
again from their form, as the trapezius, triangularis, deltoid, 
orbicularis, &c. ; and others from their direction, 
es the rectus, obliquus, tranaversalia, &c. Certain muscles have 
received names oars of their attachments, as the sterno-mas- 
toid, sterno-hyoid, &e, ; and others, of their divisions, as the biceps, 


eran igastric lexus, Se. 

In se dearpton of a taco we expres its attachment by the 
“ and “insertion :” the term origin is ly 

applied to more fixed or central attachment, or to the paint 

towarda which the motion is directed, while insertion is assigned to 


Hy 


i 
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the more movable point, or to that most distant from the centre ; 

but there are exceptions to this principle, and as many muscles pull 

equally towards both extremities, the use of euch terms must be 
as arbitrary. 

‘ASOLA (fascia, s bandage) is the name assigned to fibrous 
lamina af ow extent al thickness; wich are diseiatel 
through the different regions , for urpose of in- 

ing or protecting the softer and mor delieata Srgena From 
a consideration of their structure, these fascis may be arranged into 
two groups: areolo-fibrous fascis, and aponeurotic fascize. 

The areolo-fibrous fascia is best illustrated by the common sub- 
cutaneous investment of the entire body, the superficial fascia. This 
structure is situated immediately beneath the integument over every 
pet of the frame, and is the medium of connection between that 

yer and the deeper parts. It is composed of areolar and elastic 
tissue, and contains in its areole an abundance of adi tissue, 
constituting the panniculus adiporus, The fat being a bad conductor 
of heat serves to retain the warmth of the body; while it forms at 
the same time a yielding tissue, through which minute vessels and 
nerves pass to the skin, without incurring the risk of obstruction 
from injury or pressure. Fat is, however, abeent from the sub- 
cutaneous tissue of the penis, scrotum, and eyelids. By dissection, 
the superficial fascia may be separated into two layers, between which 
are found the superficial or cutaneous vessels and nerves; as the 
superficial epigastric artery, saphena veins, radial and ulnar veins, 
superficial lymphatic vessels, and the cutaneous muscles, such as the 
platyama myoides. The deep layer of this fascia usually forms 
‘@ more distinct sheet than the superficial, and is almost devoid of 
fat vesicles. 

The aponeurotic or deep fascia is the strongest kind of investing 
membrane; it is composed of tendinous fibres, running paralle 
with each other, and connected by other fibres of the same kind 
passing in different directions, together with areolar tissue and fine 
elastic fibres, When freshly exposed, it is white, glistening, and 
iridescent, and is firm, unyi in and but little elastic, It encloses 
and forms distinct sheaths to all the muscles and tendons. It is 
thick on the outer and least protected side of the limb, and thinner 
at its inner side. It is fruly connected to the bones, and to the 
prominent points of each region, as to the pelvis, knee, and ankle, 
in the lower; and to the clavicle, scapula, elbow, and wrist, in the 
upper extremity. It assists the muscles in their action, by keeping 
up a tonic pressure on their surface ; aids materially in the circula- 
tion of the fluids; and in the palm of the hand and sole of the foot 
is a powerful protection to the structures which enter into the com- 
postion of those regions. In some situations its tension is regulated 

yy muscular action, as by the tensor vagine femoris and gluteus 
maximus in the thigh, by the biceps in the leg, and by the biceps 
and palmaris longus in the arm; in other situations it affords an 
extensive surface for the origin of the fibres of muscles. 
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‘The Mvscies and Fascr# may be arranged in conformity with 
Pe mr ih or ‘Those of the head and neck. 

of the trunk. 3. Those of the upper extremity. 4. Thoee 
of the lower extremity. 


MUSCLES AND FASCIZ OF THE HEAD AND NECK. 


These admit of subdivision into those of the head and face, and 
Sate of the Me 
oo Muscles of the Head and fone Thats muscles ma be divided 
Groups corresponding with the natural regions of head anc 
face ; the groups are eight in number, pret 





1. Cranial group. 5. Nasal grot pou, 
2. Orbital group. 6. Superior labial group. 
3 Auricalar group. 7. Inferior labial group. 
4 Ocular group. 8 Maxillary group. 
‘The muscles of each of these groups may be thus arranged :— 
1. Cranial Group. Dilatator naris, _ 
Oceipito-frontalis. Depressor ale nasi. 
2. Orbital Group. 6. Superior Labial Group. 
Orbicularis palpebrarum, (Ozbiculeris oris), 
Corrugator supercilii vator labii superioris aleque 
—a ii superioris proprius, 
3 Auricular Group. y fr guli oris, 
Hens auriculam, ygomaticus major, 
‘Atirahens suricular, Zygomaticus minor. 
govalam: 7. Inferior Labial Group. 
4- Ocular Group. (Orbicularis oris),* 
Levator palpebre:, pressor labii inferioris, 
Heston sapetor,” Depreasor anguli oria, 
Rectus ior, Risorius Santorini, 
Rectua internus, Levator labii inferioria. 
Rectus externus, 
Obliquus superior, 8. Maxillary Group. 
Obliquus inferior. Heseotes, 
‘em: 
5- Nasal Group. Buccnatcr, 
Pyramidalis nasi, Pterygoideus externus, 
Compressor nasi, Pterygoideus internus. 


encircling the mouth, belongs necessarily to both tho 
eepatoctad aie interior nb Togion ; it © therefore enclosed within pareatheves, 
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1. Oranial Gronp,—Oceipito-frontalis, 
Dissection.—The sceieie Komen is to be dissected 
longitudinal incision along the vertex of the from 

the nose to the external occipital protuberance, 

along the forehead and around the side of the head, to join the two 
ee of the eee Dissect De saegnee ar 

fascia carefully outwards, beginning at the anterior 

where the muscular fibres sr thickest, and ee pe 
This dissection requires care ; for the muscle is very thin, 

ont attention would be raised with the integument, 

‘ascta,—The superficial fascia forms a dense peed 
is closely connected with the integument and the ares the 
aponeurosis of the occipito-frontalis ; behind it becomes continuoms 
with the seperti fascia of the neck, and laterally it passes over 
the temporal aponeurosis, and may be traced nearly as far as the 
Via, 178,—Muscles of the bead and 

face." Frontal 








‘ Paley 3 
ort io, lo-tiyold. a: 

Tere etnenReeeide Se byyer rt ot the trapestax, ‘The tmustie 

and 26 te the aplenius. . 

zygoma. It contains between ite layers the muscles of the auricle, 

and. the suport vos and nerve There sno dep facia eh 

the face or head, nor is it required ; for here the muscles are 

applied against ‘the bones, upon which they depend for sy 

‘whilst in the extremities the support is derived from the dense 

of fuscia by which they are invested, and which forms for each 


muscle a distinct sheath, 
eat 


ak 








The OCCIPITO-FRONTALIS is a broad muse 
layer, which covers the whole side of the vertex of the ski 
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z 


of 
rir be inser the 
to margin 
The frontal portion is thinner and paler than the aon 
ers a larger extent of surface, its tibres are continuous 
‘of the pyramidalis nasi, corrugator supercilii, and orbi- 
aggre Sie the root of the nose the 
~ 2h ial ae are united, but as they pass 
a angular interval is left between them; they are 
the anterior extremity of the aponeurosis, Most of the 
fhartabeeal wagear proce of the fostal bene’ ‘The gponsurovs cf 
process of me. aponcurosis 
the two sides covers the whole of the vertex of the skull, and ter- 
tainates in front and behind in narrow processes interposed between 
the fleshy bellies; it is attached posteriorly to the occipital protu- 
berance and superior curved line, and receives in front the attach- 
‘ment of the anterior bellies, ending about the middle of the forehead. 
By its lateral margins it gives in to the attollens and attrahens 
suriculam muecles, and is continued down to the zygoma asa thin 


~ 2 of fascia. 
—This muscle is in relation by its external surface with 


it 


f 


under surface is attached to the pericranium by a looee cellular tiene, 
which permits considerable movement, 

‘Nervo Supply.—Posterior or occipital portion by the posterior 
auricular ; frontal portion by the tem; —both branches of the 


Actions.—The occipital portion acting alone drawe the scalp 
‘The frontal i 


ex] ing su wonder, attention, or terror ; 
iieoficanpolutbe' below it draws: forward the scaly. By the 
action of the two portions the scalp is drawn to and fro on 


Orbicularis palpebrarum, Corrugator supercilii, 
‘Tensor tarai. Hae 


Dissection.—Great care is requisite in the dissection of the first 

Of these rauscles, from the total abwence of subcutaneous fat over the 

and the extreme delicacy of the muscular fibres which cover 

‘A hook should be introduced into the palpebral fissure at 

the outer canthus, and one of the other hooks of the set fastened 
Ls 


] 






or ” 
short tendon, tendo oculi, situated at the inner angle of : 
from the nasal process of the superior maxillary and interr 

—— the frontal bone ; it encircles the orbit, ‘ 
W 


some of its fibres being continuous with Soci 
ion of the muscle becomes intimately: bl 
talis and corrugator supercilii ; it also sends 
communicate with the muscles of the w 


thinner and paler than the orbital portion ; ex h 

are attached to the external palpebral ligament and of 

orbit, come being continuous with the orbital ion 5 inom 
and 


lids are thicker than meee fan termed ciliary. The 
tion is redder than the rest of the palpebral, and ia continuous with 
the tensor tarsi. oda 
A few fibres placed within the line of the eyelashes and 
by them from the rest of the orbicularis, have been si 
distinct muscle under the name of ciliary’ muscle of Riolan. 1 
The tendo oculi, about two lines in ] and one in bre 
is attached by one end to the nasal process of the superior maxill 
bone, close to the edge of the orbit; the other end. bil 
inserted 1 into the inner extremities of ee 3 
ner side is given off a process which 9 over 
gac, and is attached to the crest of the lachi bone; 
reflected aponeurosis of the tendo oculi, and serves to protect 
Serre By ‘iat surface the muscle cleesiy 
Relations. — By its superficial sw the my is 
adherent to the integument, from which it is separated on the eye- 
ay a oo cellul oo B - surface it lies in 
with the upper ler of the orbit, corrugator 
S arytecnbital vessels, and supraorbital nerve; 
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MEST Ee a staan hee 
en, 


situated immediatel; 
ena the oral ale mae Tt arises from the 
inner extremity of the pera i and is inserted into the 
tuner anrfoce. of tho orbichlaria ‘pelpelneram. Its connection with 
‘the orbicularis commences near the suj Saher ere ia 
outwards to the middle of the orbital arch. 


—By its with the pyramidalis nasi, 
Se ences by ite deep surface, 
the supraorbital vessels and nerve, 
‘Nerve —The facial nerve. 
‘The | TARST (Horner's muscle) iso thin plane of muy 
oular fibres, about three lit breadth and six in length. It is 
‘best dissected er ere a ee ee Se ee ea 
from the turning them over the nose 
‘bin; th tendo palpebral then dst ny 
‘of mucous membrane called plica semilunari: 
tissue under Ae the musele is conceal: It 
of the 
the lachrymal sac, divides into two slips, which are continuous 
witl margin of the orbicularis pone see, ; some 
fow of its fibres being attached to the lachrym: as the 
n Peete Cooma semanas wae acibe poe 
is, consisting of two small fasciculi which enclose the 
then bie make a mS wie ep ie = 


“ 


—Infraorbital branch of facial. 

a i aon of the se rea involun- 

‘ids, ans Caseg hele curve up] 
‘The entire muscle constitutes a sfc 
by means of its osseous attachment, the 
la towards the nose. The corrugatores 

cor ayebcawe dowawatis acl inwands, and 

wrinkles of the forehead. The fenzor tarsi, or 
| murele, is an auxiliary to the orbicularia, and draws the extre- 
ities of the Inchrymal canals inwards, 80 as to place the fae in 
best position for receiving the tears. It compresses the Iachrymal 
=” lids in relation with the surface of 


a Se, auriculam, 


|. sapphgay optim ered 
of skin will rice up, extending from the ear to the 
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cut edge of the scalp ; this ridge an incision is to be made 
the skin reflected downwans; by this means the upper of the 
muscles will be exposed. In like manner the must be 
backwards to expose the attrahens, and forw: Rare 


iif 


hens, the skin being removed by an incision close the be 
of the ear, supplemented by others running in the course of 


ef 


muscles, The muscles are best dissected by commencing their 
‘tendons, and thence jing in the course of their ing fibres, 
‘The ATTO ‘AURIOULAM, the largest of the thres, 


a thin triangular plane of muscular fibres, arising from the lateral 
portion of the aponeurosis of the occipito-frontalis at about the 
middle of the temporal ridge, and into the upper part of the 
concha and inner and upper part of the pinna. 

It is in relation by its external surface with the integument, and 
by the internal with the temporal fascia. 

It receives its nerve supply from the occipitalis minor nerve, with 
eg filaments from the facial nerve. eo rod 

the ATTRAHENS AURICULAM, also triangular, arises 
the lateral portion of the aponeurosis of the occipito-frontalis above 
the zygoma, and is inserted into the spine of the helix. It is often 
blended with the anterior edge of the former muscle, 

It is in relation by its external surface with the int 
by the internal with the temporal fascia and temporal artery. and 
vein. 

It receives its nerve supply from filaments of the facial. 

The RETRAHENS AURICULAM arises two (sometimes 
three) muscular slips from the root of the mastoid process, They 
are inserted into the posterior surface of the concha, 

It is in relation by its external surface with the in and 
by its internal surface with the mastoid portion of ‘temporal 

me 

It is supplied by the posterior auricular branch of the facial nerve. 

Actions.—The actions of the auricular muscles are ex) in 
their names; they have but little power in man, but are 
muscles in brutes. 


E 


4 Ocular Group.— 
Levator palpebre, Reetus internus, 
Rectus superior, Rectus externus, 
Rectus inferior, ‘Obliquus superior, 


Obliquus inferior, 


Dissection.—To open the orbit (the calvarium and brain having 
been removed) the frontal bone must be sawn through at the inner 
extremity of the orbital ridge, the saw being directed to the 
orbital notch ; and, e2 ly, at its outer extremity, ‘The root of 
the orbit may then be comminuted with the hammer—a 
easily accomplished, on account of the thinness of the erbital plats 
of the frontal bone and lesser wing of the sphenoid. The super- 
ciliary portion of the orbit may next be driven forwards by a smart 
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blow, and the external angular process and external wall of the 
orbit’ outwards in the same manner; the broken fragments of the 
roof of the orbit should then be removed. By this means the peri- 
osteum will be exposed unbroken and undisturbed. Remove the 
periosteum from the whole of the upper surface of the exposed orbit, 
and examine the beneath. 

‘The LEV. RB PALPEBRZ is a | thin, and tri ar 
muscle, situated in the upper part of the orbit on the middle line ; 
it erie from the under surface of the lesser wing of the sphenoid, 
above and in front of the optic foramen, and is inserted into the upper 
Bender af the stiperior tareal cartslege/by « broad] but thin tendon: 

Belations.— By its upper surface with the fourth nerve, supra- 
orbital nerve Srey periosteum of the orbit, and, in front, 
inner face of the tarsal ligament. By ite under surface it 
rests on the superior rectus, globe of the eye, and conjunctiva ; it 
receives its nerve and artery by this aspect. 

Merve .—Superior division of the third nerve. 

‘The Bl 8 8 RIOR {ettollens) arises from the upper 
margin of the optic foramen, and from the fibrous sheath of the optic 
nerve ; and is inserted into the upper surface of the globe of the eye 
at a point somewhat more than Wliree lines from the margin of the 


Relations.—By its upper surface with the levator palpebre 
muscle; by the under murface with the optic nerve, ophthalmic 
artery and ‘nasal nerve, from which it is separated by the adipose 
tissue of the orbit, and, in front, with the globe of the eye, the 
tendon of the superior oblique muscle being interposed. 

Nerve Supply.—Superior division of the third nerve. 

The RECTUS INFERIOR (depressor) arises from the inferior 
margin of the optic foramen by a tendon (ligament of Zinn) which 
is common to it and the internal and external rectus, and from the 
fibrous sheath of the optic nerve; it is inserted into the inferior 
surface of the globe of the eye, a little more than two lines from the 
margin of the cornea. 

Relations.—By its upper surface with the optic nerve, inferior 
branch of the third nerve, adipose tissue of the orbit, and under 
surface of the globe of the eve. By its under surface with the perios- 
teum of the floor of the orbit, and inferior oblique muscle. 

Nerve Su; ply. Anterior division of the third nerve, 

The RECT! INTERNUS (adductor), the thickest and shortest 
of the straight muscles, arises from the common tendon, and from 
the fibrous sheath of the optic nerve; and is inserted into the inner 
surface of the globe of the eye at two lines from the margin of the 
cornea. 


Relations.—By its internal surface with the optic nerve, adipose 
tissue of the orbit and eyeball. By its outer sui with the perios- 
teum of the orbit; by its uy; ler with the anterior and pos- 
terior ethmoidal vessels, and infra-trochlear nerve. 

Berve Supply.—Inferior division of the third nerve. 
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The RECTUS EXTERNUS (abductor), the longest of the straight 
muscles, arises by two heads, one with the origin of the superior 
roetas from the margin of the 
optic f ramen, the other part] 
from the common tendon, 
partly from the lower margi 
of the ephenoidal fissure ; the 
nasal, third, and sixth nerves 
and ophthalmic vein passi 
between them. It is 
into the outer surface of the 
globe of the eye, a little more 
than two lines from the margin 
of the cornea. 

Relations.—By its internal 
surface with the third, nasal, 

sixth, and optic nerves, ciliary 
* Baparior i ne ganglion and nerves, ophthal- 
Sxtarnal rectus. s. the two heads of origin mic artery and vein, adipose 
the external ochus (6 Opts, Ree. tisgue of the orbit,” inferior 

Inferior oblique. oblique muscle, and eyeball 

By its external surface with the 
periosteum of the orbit and lachrymal gland ; by the upper border 
with the lachrymal vessels and nerve. 

Nerve Supply. —The sixth nerve. 

The recti muscles present several characters in common; thus, 
they are thin, have each the form of an isosceles triangle, bear the 
same relation to the globe of the eye, and are inserted in'a similar 
manner into the sclerotic, at about two lines from the circumference 
of the cornea, The points of difference relate to thickness and 
length ; the internal rectus is the thickest and shortest, the external 
the longest, and the superior the most thin. The insertion of the 
four recti into the globe of the eye forms a tendinous expansion, 
which is continued as far as the margin of the cornea, and is termed 
tunica albuginea. 

The OBLIQUUS SUPERIOR (trochlearis) is a fusiform muscle 
arising from the margin of the optic foramen, and from the fibrous 
sheath of the optic nerve; it passes forward to the pulley at the 
internal angular process of the frontal bone; its tendon is then 
reflected outwards beneath the superior rectus to the outer part of 
the globe of the eye, where it is inserted into the sclerotic coat, at 
about midway between the margin of the cornea and the optic nerve. 
The trochlea or pulley of the superior oblique muscle is a fibro- 
cartilaginous ring attached to the depression beneath the internal 

lar process of the frontal bone. The ring is flat, about a line in 
width, and provided with a synovial membrane, which is continued, 
together with a fibrous sheath, for a short distance, upon the tendon. 
Sometimes the ring is eupported, or in part formed, by a process 
of bone, 
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Relations.—By its superior surface with the fourth nerve, supra- 
trochlear nerve, superior rectus, and periosteum of the orbit. By 
the inferior fac with the adi tissue of the orbit, globe of the 
eye, upper border of the internal rectus, and the veeecle and nerves 
crossing that border. 

Merve —The fourth nerve. 

The OBLIQ INPERIOR, a thin and narrow muscle, arises 
from the inner margin of the superior maxillary bone, immediately 
external to the lachrymal groove, and passes beneath the inferior 
rectus, to be inserted into the outer and posterior part of the eyeball, 
at about two lines from the entrance of the optic nerve. 

‘Relations. —By its superior surface with the inferior rectus muscle 
and eyeball ; by the inferior surface with the periosteum of the fluor 
of the orbit, and external rectus. 

Nerve Supply.—Inferior division of the third nerve. 

Fascia or THE Orsrr.—The muscles of the orbit are separated 
from the globe of the eyeball and structures immediately surround- 
ing the optic nerve, by a fascia, which is continuous with the broad 
taraal ligament and tarsal cartilages. This fascia is termed tunica 
saginalis oculi, or capsule of Tenon. It surrounds the eyeball except 
at the anterior where it is reflected on the inside of the conjunc- 
tiva and eyelids, and is pierced anteriorly, for the of the 
six orbital muscles, by six openings, through which the tendons of 
the muscles play 28 through pulleys, From, this fascia processes 
pass off into the fat of the orbit, and form delicate sheaths for the 
muscles ; they also divide the cavity of the orbit into a number of 
loculi filled with fat. These septa of fascia are thickest at the 
inside near the lachrymal sac, and at the outer side near the margi 
of the orbit, blending in the latter situation with the external pal- 
pebral ligament and periosteum. In several places they contain 
‘unstriped muscular tissue as well as elastic tissue, and it is believed 
that they thus become effective in restoring the eyeball to its position 
of rest after the muscles have ceased to act. 

Actioni.—The levator palpebree raises the upper eyelid. The 
four recti, acting singly, pull the eyeball in the four directions— 
upwards downwards, inwards, and outwards. Acting by pairs, 

y carry the eyeball in the diagonal of these directions, viz, 
upwards and inwards, upwards outwards, downwards and in- 
wards, downwards and outwards, Acting all together, they directly 
retract the globe within the orbit. The superior oblique muscle, 

ing alone, rolls the globe inwards and forwards, and carries the 
pupil outwards and downwards to the lower and outer angle of the 
orbit. The inferior oblique, acting alone, rolls the globe outwards 
and backwards, and carries the pupil outwards and upwards to the 
upper and outer angle of the eye. ‘The superior rectus when acting 

me tends not only to raise the eyeball but also to carry it inwards, 
and rotate it slightly on its own axis; this tendency to invertion 
and rotation is corrected by the combination of that muscle with the 
inferior oblique, the latter tending to direct the pupil outwards and 
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to rotate the ball in the opposite direction to the rectus, In like 
manner the inferior rectus and superior oblique are combined in 
their action, the oblique muscle correcting the tendency of the rectus 
to carry the eyeball inwards, and to rotate the ball on its own axia. 
In all oblique movements of direction there is a combination of two 
recti with one oblique muscle ; the actions performed by the several 
muscles, and the way in which they are associated, are well shown in 
the subjoined table taken from Beaunis’ work :— 


omiben of Mises Direction of Line of Muscles Acting. 
Oxe Inwards . : « Internal rectus. 
‘ : *( Outwards iy Se soiree 
juperior rectus. 
Gwe Upwards. os. 5 Inferior oblique 
x bs k, (inferior rectus. 
Downwards . — -) Superior oblique. 
Tayarty and _Up- {eel et 
wards . + + [Inferior oblique. 
Inwands and Down. { Internal rectus 
ee wards . - —- | Superior oblique. 
Oubwards and Up- Helos andre 
a oS I ferior oblique. 
tel rectus. 
Outwardsand Down- } Inferior rectus. 
+ + + [Superior oblique. 
5. Nasal Group.— 
Pyramidalis nasi, Dilatator naris, 
Compressor nasi, Depressor alze nasi. 


Dissection.—The incision already made down the centre of the 
nose is to be continued round the margin of the ala to the lower 
edge of the septum, from thence down the middle of the upper lip 
to its free margin; from this point it should be carried round the 
mouth to the middle of the lower lip, and from thence vertically 
downwards to the chin. The whole of the flap must now be care- 
fully dissected back, care being taken to keep the knife very close 
to the inner surface of the skin. 

The PYRAMIDALIS NASI is a small pyramidal slip of mus- 
cular fibres sent downwards on the bridge of the nose by the 
occipito-frontalis. It becomes tendinous and is inserted into the ten- 
dinous expansion of the compressor nasi. 

Relations. — By its upper surface with the integument; by its 
under surface with the periosteum of the frontal and nasal bone. Its 
outer corresponds with the edge of the orbicularis palpebrarum ; 
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pete its fellow, from which it is separated by a narrow: 


lular space. 
lerve Infraorbital branch of facial. 
Tae COMPRESSOR NAST is» thin ani triangular mele; i 
arises by its Set res sean 


nasi. It is connected at its origin with 
a muscular fasciculus which is attached 





E 
: 
: 
e 
: 
& 


Relations. —By its superficial sur- 
Sfaeeteinta lovetor lab srpericrlspro- 


nasi, and integument ; by ita deep sur- 





‘The posterior slip (levator proprius alm nasi posterior, 
tiie Efcen the’naeel process of the superior pettnre A pebecies 
sesamoid cartilages, and is inserted into the posterior half of the 

of the border of the nostril. These muscles are difficult 
of from the close adhesion of the integument to the nasal 


cartilages. 


erve Infraorbital branch of facial. 
Tis DEPRESSOR ALA. WAST (depressor abit superioris 


almque is brought into view by di rarda the 
Tip and raising the mucous membrane. It are from the superior 
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bone in front of the roots of the second is 





talis, 
caer re 
i ere nasi, ve etn faut 
e Tes 
rn dent eonenetne tin ing rather than com 


es a eee state of the 
m paral’ ok nse cnatlania ee n 
compression of the brain, ‘The dilatator naris is a dilator of 

nostril, and the depressor alm nasi draws downwards both 

and columna of the nose, the depression of the latter being. 

by the naso-labialia. si 
S.Superior Lablal Group.— - 


Orbicularis oris, Levator anguli orig, 
Levator lab a superioris almque nasi, Zyepmaliaad 


Dissection.—The skin has been already removed in onder to 
ipa the Peding grou but it is necessary now to put a 
inthe saa nt oi pee 0 a5 to 
uscles of the upper lip on the stretch during renerallg 
rmenilax feck 








The upper segment is attached by means of a mi 

culus (naso-labialis) to the columna of the nose: and other fascieuli 
connected with boi Segments and attached to the 

are termed “ accessorii nomen ees scaler consider oe orl 

a8 composed fernal_ or marginal, in 

contact with the ‘Tipe ‘and th thick and external, broad and thin; 
the separation between the two being indicated rol the coronary 

arteriea, The internal fibres are continued uninterry) 

one lip to the other round the angle of the mouth, Rope fas 

decussate with those of the buccinator, the nppess flees fibres 
— asbdag continued into the lower ones o! 


oo tine By its superficial surface with the integument of = 








i 


i 


: 


fal 
i 


i 


jus, compressor nasi, dilatator 


nfraorbital branch of facial. 
LABIL. wo fe PROPRIUS isa thin 
Jower border of - orbit, 


Leper aeeaeperogrer res 
Pie being iiteuted with those of the orbicularis, 

superficial surface with the lower segment of 

‘brarum, facial artery, and integument. By its 

sx th cnc tr am yo biodlaris 


(ULI ORIS (caninus) arises from the 
il a 


Genesee surface with the levator labii 
Proprius, branches of the infraorbital artery and nerve, 
with the integument. By its deop surface with the 
lary bone and buceinator muscle. 
r—Infraorbital branch of facial. 
TIC muscles are two slender fasciculi of fibres 


pra, and is attached 
cle is often wanting, 


Tabi 
rr i 
ak 
a 
surface with th masseter, 
ah te 
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i £ closure 
thrown into 
firm connection with the surface of the muscle ; ite nasolabial 
sper dine nat Hat the ayer lip wit the ala of the ty 
su] alaeque nasi uy wit 
and expands the opening of the fata Tine levator labit 
le Si Vicariate reer it 
wa the lip a little to one side, The levator proprius, and 
more the levator al nasi, is brought into play in the expression af 
contempt or derision. ‘The levator anguli oris lifts the angle of the 
mouth and draws it inwards, while the Ry ecrt it upwards 
and outwards, as in laughing, and produce dimple in the cheek, 
In the movement of laughter the zygomatici are assisted by the 
risorius Santorini. 
7. Inferior Labial Group.— 
‘Depressor labii inferioris, Risorius Santorini, 
Dopressor anguli oris, Levator labii initia! - 
Dissection.—To dissect the inferior labial region, continue the 
incision already made along the margin of the lower jaw to its 
Dissect off the integument and superficial fascia from this 
and the muscles of the inferior labial region will be ex) 
The DEPRESSOR LABIT INFERIORIS (an 
arises from the oblique line by the side of the symphysis of the lower 
jaw, and passing upwards and inwards, is inserted into the orbicularis 
muscle and integument of the lower lip. Its inner fibres interlace 
with those of the opposite muscle, the outer fibres reach nearly to 
the angle of the mouth. This muscle is very thin, and in 
colour, and its fibres are mixed with a considerable coe of fat, 
so that it is very difficult to make a dissection of it, 


rt of the depressor anguli oris, and the integument of the ebin 
With which it Ye closely connected, By the deep surface with the 





Relat _—By ita superficial surface with the integument; by 
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its with the depressor labii inferioris, buccinator, and 
Tranties of he if : : 


mental nerve and 
Merve 8 .—Supra-maxillary of facial. 
‘The RISO) SANTORINI is a thin and triangular muscle, 
consisting of a few scattered fasciculi of fibres which arise from the 


facial. 

The LEVATOR INFEBIOBIS (levator menti) is to be 
dissected by everting the lower lip, and raising the mucous mem- 
brane. It isa short but strong muscle arising from the incisive fossa 
of the lower jaw, and inecréed into the integument of the chin. It 
is in relation with the mucous membrane of the mouth, with its 
fellow, and with the depressor labii inferioris. 

Werve Supply.—Supra-maxillary of facial. 

The whole of the muscles of the face have attachments to the 
integuments, ox well as to each other and to the bones, and it is 

iefly in uence of the integumentary attachments that they 
act as muscles of expression, for itis by this means that the ridges 
and furrows which give such characteristic expressions to the face 
are produced. 

Actions —The depressor labii inferioris draws the lower lip down- 
wards, and a little outwarda The depressor anguli oria, the 
radiated direction of ite fibres, will pull the angle of the mouth either 
downwards and forwards or downwards and backwards, and be 
expressive of grief; or acting with the levator anguli oris, 7 
muticus major, and risorius Santorini, will draw the angle of the 


mouth upwards and backwards, or directly backwards. levator 
labii inferioris raises and protrudes the integument of the chin. 
8 Maxillary Group.— 
ee Buotinstor, 
‘emn] terygoideus externus, 
se Prerygoideus internus, 


Dissection —The fap slrealy obtained must be carried a far 
beck an the posterior mazyin of the ramus of the jaw, and the struc. 
tures which cover the masseter must be cut away. 

Fascia——The masseter muscle is covered by a strong layer of 
fascia continued on to it from the surface of the parotid 
(porotideo-masaceric fascia); below, it may be traced into the feck, 
where it is found to be continuous with the anterior layer of the 
deep cervical fascia. It ip intimately connected with the tendinous 
fibres of the muscle, and is attached above to the lower border of the 
zygomatic arch, 

he MASSETER (uascdouss, to chew) is a short, thick, and some- 
what quadrilateral muvcle, composed of two planes of fibres, super. 


& 
8 
: 
2 


ficial and The ic arises by & 

fren the ike prover the enprormaslry bee ewer 
border of the bone, and passes downwards and backwards to 
be inserted into the ramus and angle of the inferior maxilla, The 
tts Proven of te tipo a pao ate 
matic 

tobe insted into the upper half of the ranmus 


ir 
i 
Fee 
i 
if 
i 
u 


z 
f 
i 


se 
i 
= 

E 
4 
i 
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lary nerve, and the orbital branch of the tem artery. Of 
two layers one is attached to the outer, the other to the 


the zygoma. 
Dissection. Maks ‘an-incletem along ithe pper: borletaeae 
xygoma, for the purpose of separating the temporal fascia from its 
attachment. Then saw through the zygomatic process of the malar 
bone, and through the root of the zygoma near the meatus anditorius. 
Draw down the zygoma, and with it the origin of the peer 
dissect the latter muscle away from the ramus and angle of the 
inferior maxilla. Now remove the temporal fascia from the rest-of 
r=) attachment, and the whole of the temporal muscle will be brought 
ito view. 

The TEMPORAL is a broad and mdiating muscle, occupying « 
considerable extent of the side of the head, and filling the Li 
fossa. It arises by tendinous fibres from the whole length of the 
temporal ridge, and by muscular fibres from the temporal fascia and 
entire surface of the temporal fossa, excepting the anterior or malar 
wall. Its fibres converge to a strong and narrow tendon, which is 
inverted into the apex, faternal surface, and antetior border of the 
coronoid process of the lower jaw, as far down as the junction of the 
body and ramus 

Rolations.—By its external surface with the temporal fascia (which 
separates it from the attollens and attrahens auriculam muscles, and 
temporal vessels and nerves) and with the zygoma and masseter. By 
ita sternal surface with the bones forming the temporal fossa, the 
external pterygoid muscle, part of the buccinator, and the internal 
matillary artery with its deep temporal branches, 
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Nerve Supply.—Temporal branches of the inferior maxillary of 
the fifth cere! LC ENREN % 
Dissection.—By sawing thro e coronoid process near its 
beso, and palling it upwards, together with the temporal muscle 
be di e fossa, meobiain's bAcath of the entire 
extent of the buccinator and external ptery; 
aa BUOOINATOR (buccina, a trempes the trumpeter’s muscle, 
from the alveolar process of the superior bone, corre- 
Honing io the thee moles xh sd te pr ligament. 
ligament is the of union between the buccinator and 
superior constrictor mt and is attached by one extremity to the 
hamalar proces of the internal pterygoid plate, and by the other to 
the extremity of the molar ridge of the lower jaw. The fibres of the 
musele con’ towards the angle of the mouth, where some are: 
continuous with the levator and depressor anguli oris, and the 
number cross each other, the superior being continuous with the in- 
ferior segment of the orbicularis oris, the inferior with the superior 
segment. The fibres slong the the upper border of the muscle pass directly 
into the upper fibres of icularis and do not decussate, and 
those along the lower border in like manner pass directly into the 
lower fibres of that muscle. The muscle is invested externally bya 
thin fascia (buccal) which extends backwards to the pharyn: 
Belations.—By its external surface, posteriorly, with a large and 
rounded mass of fat, which separates’ the muscle from the remus of 
the lower jaw, temporal, and masseter : anteriorly with the risorius 
Santorini, rygomatici, levator anguli oris, and depressor anguli oris 
It is also in relation with a part of Stenson’s duct (which pierces it 
ite the second molar tooth of the upper jaw), with trans- 
verse facial artery, branches of the facial and buccal nerve, and facial 
artery and vein. By its internal surface with the buccal g glands and 
ae 9 membrane of the mouth. 
lerve Supply. —Buccal branch of facial, which supplies it on its 
cial 


C 

Fe ee EXTERNUS isa short and thick muscle, 
broader at its origin than at its insertion. It arises by two heads, 
ome from the under surface of the great wing of the spbenoid and 
pterygoid ridge ; the other from the outer surface of the external 
pterygoid plate, tuberosity of the palate bone and tuberosity of the 
superior maxillary. The fibres pass backwards to be inserted into 
the neck of the lower jaw, and into the interarticular fibro-cartilace. 
The int internal maxillary artery passes between the two heads of this 


mBalstions.—By ita external surface with the ramus of the lower 
jaw, temporal muscle, and internal maxillary artery ; by its internal 
surface with the internal pterygoid muscle, internal lateral liga- 
ment of the jaw, middle meningeal artery, and inferior maxillary 
nerve ; by ite upper border with the muscular branches of the inferior 


nerve ; the internal maxill: passes between its 
two masa and its lower head is pierced erced by the b the buccal nerve. 








Hi 
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‘Foo. sht.—The two muscles. the external 
=| Tammuscl helowerierkere the taberenily OF tha" cop 
Corer wer tg ing cs bone. Tt dewends ob. 
seep ten, pny Uacereiy tbe etd 
Pappyindd bend. ee EetEenal jee into ramus and angle of the 
lower jaw. It resembles the mas- 
eeter in appearance and direction, was named by Winslow 
Balstions, By its external surface with the external pterygoid, 
=] ext 
inferior maxillary nerve and branches, internal maxillary artery 
and branches, internal lateral ligament, and ramus of the lower jaw. 
By its internal with the tensor pelati, superior constrictor 
and fascia of the ; by its posterior border with the parotid 
Nerve Supply.—! goid branch of inferior maxillary of fifth 
"Aotions,—The muscles are the active agents in masti- 
cation, and form an a] sdiuizshly fitted for that office, The 
buccinator circumscribes the cavity of mouth, and with the aid 
of the tongue keeps the food under the immediate pressure of the 


teeth, ‘means of its connection with the superior constrictor it 
shortens the cavity of the pharynx from before backwards, and 

comes an auxiliary in degiutition. ‘The temporal, the mameter, and 
the internal pterygoid are the bruising muscles, drawing the lower 
jaw against the upper with great force. ‘The two latter, from the 
obliquity of their direction, assist the external pterygoid i grinding 
the food, by caring the lower jaw forward upon the uppers the 
when both act together, draw the jaw forwards, but more frequently 
they act alternately, each drawing the jaw forwards and towarde the 
opposite side, 00 as to produce by their alternate action the grinding 
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movements of the molar teeth. The internal pterygoid assists the 
Sctecaal munacie of, the same side int peotrecting the Jon, and Shrow- 

the teeth towards the opposite side. The whole of these muscles, 
acting in succession, produce a rotatory movement of the teeth upon 
each other, which, with the direct action of the lower jaw against 
the upper, effects the mastication of the food. 


MUSCLES AND FASCLE OF THE NECK. 
The les of the neck be to it 
Hing withthe narural vinous ofthe rogon jtkeg are 


a Superficial gro 

fs the os hyoides and larynx. 
= Elevators of the os hyoides and larynx. 
4 Lingual group. 


‘The muscles in each group are as follow :— 
1. Superficial Group. 5. Muscles of the Pharynx. 
Platysma myoides, Inferior constrictor, 


‘Sterno-cleido-mastoi Middle constrictor. 
padnamarie: Superior constrictor. 


2 f the Os — Stylo-pharyngeus, 
Pe Pol ral to-pharyngeus. 


Sterno-hyoid, x Muscles of the Soft Palate. 
Sterno-thyroid, Levator palati, 
Thyro-hyoid, Tensor palati, 
Omo-hyaid. Azygce uvale, 
ito-glossus, 
3 Elevators of the Os Hy- Palato pharyngeus, 
cides and Larynx. 7. Prevertebral Group. 
Rectus anticus major, 
ine aed Rectus anticus minor, 
Mylo-hyoid, Scalenus anticus, 
Genic-hyoid Scalenus medius, 
Genio-hyo-ylossus, Scalenus posticus, 
Longus colli. 
4 Muscles of the Tongue. & Muscles of the Larynx. 
Genio-hyo-glossus, - Crico-thyroid, 
Hyo-glossus, Crico-arytenoideus posticus, 


Biybealen Gricorarytasnoidens 
itylo-glossus, \yro-arytenoidens, 
Palato-glossus. Arytenoideus 
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Dissection.—The dissection of the neck should be commenced by 
making an incision along the middle line of its forepart from the 
chin to the sternum, and bounding it superiorly and inferiorly by 
two transverse incisions; the superior being carried along the 
margin of the lower jaw, and across the mastoid process to the 
tubercle on the geet pital bone, the inferior along the clavicle to the 
acromion process. The aquare flap of integument thus included 
should be turned back from the entire side of the neck, which brings 
into view the superficial fascia, and on the removal of a thin layer 
of this the platysma myoides will be exposed. 

The superficial cervical fascia is a of the common super- 
ficial fascia of the entire body, and is only interesting from contain- 
ing between its layers the platysma myoides muscle, 

ihe PLATYSMA. MYOIDES (ecris yor er, broad muscle- 
like lamella) ia a thin plane of muscular fibres, situated beneath 
the integument on the side of the neck. It arises from the fascia 
over the pectoralis major and deltoid muscle, and from the clavicle 
and acromion ; it passes obliquely upwards and inwards to be in- 
serted into the side of the chin, oblique line of the lower jaw, angle 
of the mouth, and integument of the face. The anterior fibres mingle 
beneath the chin with those of the muscle of the opposite side ; the 
next interlace with the depressor anguli oris and depressor labii 
inferioris ; the posterior fibres are disposed in a transverse direction 
across the lower part of the face, arising from the fascia over the 
parotid gland and masseter muscle, and inserted into the angle of 
the mouth, where they form part of the risorius Santorini muscle. The 
entire muscle is analogous to the cutaneous muscle of brutes, the 
panniculus carnosus, 

Belations—By its external surface with the integument, with 
which it is closely adherent below, but loosely above. By its 
internal surface, below the clavicle, with the pectoralis major and 
deltoid ; in the neck with the trapezius, sterno-mastoid, external 
jugular vein and deep cervical fascia ; on the face, with the parotid 
gland, masseter, facial artery and vein, buccinator, depressor anguli 
oris, and depressor labii inferioris, 

Nerve Supply.—Its upper part by the facial, its lower by the 
superficial, cervical. 

ection.—The platyama is now to be removed, commencing in 
front and turning it backwards towards the spine ; great care must 
be taken not to cut the branches of the superficial cervical plexus, or 
the external jugular vein which lies beneath it. The deep cervical 
fascia will now be exposed, and must be carefully studied. 

The deep cervical fascia is a strong areolo-fibrous membrane, 
which invests the muscles of the neck, and retains and supports the 
vessels and nervea, It commences posteriorly at the ligamentum 
nuche, and passes forwards at each side beneath the trapezius 
muscle to the posterior border of the sterno-mastoid ; here it divides 
into two layers, which embrace that muscle and unite upon its 
anterior border to be prolonged onwards to the middle line of the 


DEEP CERVICAL FASOIA. 243 


pest whece it is continuous with the fascia of the opposite side. 
ides constituting a sheath for the sterno-mastoid, it also forms 
sheaths for the other muscles of the neck over which it If 
the supericil layer (anterior layer) of the sheath of the sterno- 
id be traced upwards, it will be found to pass over the parotid 
gland and masseter muscle (fascia parotideo-masseterica), to be in- 
serted into the zygomatic arch ; traced downwards, it will be seen to 
Log Baa She font of the slavicle, % which becomes aiteehed If 
(posterior layer) e sheatl examined supe- 

riorly, twill b be found tached to the styloid process, from which 
it is reflected oe any eof the lower jaw, fonning a " il- 
ligament ; followed downwards, a process of it wil found 

pet fs with the tendon of the omo-hyoid muscle, binding it 
down to the clavicle, while still lower it becomes continuous with 
the costo-coracoid membrane. It is pierced in the posterior triangle 
of the neck by the external jugular vein. In the middle line the 
deep cervical fascia is thin above where it becomes attached to the 


Buarnerhyold,, 9. Omo-byold. 





hyoid bone, but as it descends it becomes thicker and splits into two 
layers, a superficial and a deep, between which there is a little fat 
and areolar tissue, as well as a lymphatic gland, The superficial of 
these layers is attached to the anterior edge of the sterno-mastoid, 
and below to the sternum and inter-clavicular ligament ; the deep 
layer is intimately connected with the sterno-hyoid and sterno- 
thyroid, ensheathing them, and becoming attached to the ie 
surface of the sternum. Still deeper in the anterior triangle, a thin 
sheet of fascia passes behind the depressor muscles of the hyoid to 
invest the thyroid body, and being continued on to the trachea may be 
traced to the fibrous layer of the pericardium, with which it blends. 








clavicle («dediov), and sae obliquely uy \s 

be inserted into the mastoid ee tem] superior 
curved line of the occipital ‘The sternal a arises by a 
tu vrcuaiierabls extent at its Insaion. ‘The ce tothe oaReeaE 





‘broad and fleshy, separate from the sternal portion below, but 
Dlended with the posterior surface of the latter as it ascenda, 
‘The two portions of this muscle are Ce described as separate 
mastoid an 


muscles under the names of steno eleido-mastoid 
being again oneaalonally subdivided, he fire into sterno-mastoid and 
sterno-occipital, and the second into cleido-mastoid and cleido-oceipital, 
‘The cleido-mastoid is the most deeply seated slip of the muscle, and 
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Been uaa ee it is generally 
‘talatone-By ite: fe surface with the integument, pla- 
es ee oe erp ane oe 

layer of cervical 


facia. fascia Bye dy meth dp hee hs a 
scaleni, I Leni an nontor bally of 
eons ce Pea a te ‘nd supra 


artery ; tic glands, sheath of the common 
earotid and internal jugular a, ri jescendens onl nerve, external 
ea ee me Ge eticecara commencement of the 


carotid artery ; fend plexus of nerves, ragga yar 
7 hy rea tchar i and taal nerve pane 
ae by the spinal accessory nerve. 


ry nerve. 
Actions,—' Gre ape poate muscular traction on the 
eee ees ya the neck ay | Sle ered don 


ere sw extension of the skin 
of elasticity. It draws also on the angle of the mouth, and 
ON Rep taal al It assists in the expres- 
secs fright or extreme fear, The sterno-mastoid 
capitis) are the great anterior muscles of connec- 
tom a th hl Both muscles acting together 
‘The clayicular portions, acting 
samal give taut See ee 
ither mi opr ee 
towards Se cider ct the miue wie, 
the opposite side. 


Regional Anatomy of the Neck. 


n of the neck is divided into two t triangles by the 
ioecle, © The ‘Aeicagla 4s boomed Ue ihe 
of the muscle, by the clavils, and by the, anterior 
us. anterior triangle is ie 
of the sterno-maatoid, by the lower border i the 
and a line drawn from the angle of this bone to the 

and by the mesial line. 
is (eles into two by the scapular pay 


id. my triangle ( 
Pama is tonaded ty tie ree border of Aap icant 
the anterior edge of the trapezius, and the posterior belly of the 
omo-hyoid. Its floor is formed from above downwards by the splenius 
levator anguli scapule, scalenus posticus, scalenus medius, 
‘upper digitation of the serratus us muscles It contains 
‘the descending branches of the cervical plexus, the spinal 
the transyersalis colli artery and vein, the super- 
and the cervical lymphatics and glands. 
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oe 
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‘The posterior inferior or subclavian Srisngle is 
the clavicle, the posterior belly of the omo-hyoi fol de poet 
border of the sterno-mastoid. ‘A deeper stbelavian space is 
by the two former sides, and the third is the outer of the 
scalenus anticus. This triangle contains the thind part of the sub- 
Fest belo, al tn oat af 10 ines Srasepied hy WO 
sus ; below, and in front of it, e 

Pee wabilavian nels, tn alban prostates £6 wa chien 
is the transversalis humeri artery, both of which ee 
not strictly fn the triangle, are apt to invade it as soon as the 
is divided in the operation for ligature of the subclavian, ‘The 
external jugular vein terminates in the subclavian vein about the 
middle of this space ; near its termination it receives the transvermalis: 
colli and suprascapular veins. : 

The anterior triangle has been divided into three. The inferior 
carotid, the superior carotid, and the submaxillary, The inferior 
carotid is bounded by the mesial line, the anterior border 
of = sterno-mastoid, =e the aaa vay e ot Lees 

superior carotid triangle (tl of selection for ligature 

of the catotid artery) is rae by the anterior, honda fe 
sterno-mastoid, the anterior belly of the omo-hyoid, and the posterior 


ls of the digastricus, 
ie submaxillary is bounded above by the lower border 
of the body of the lower jaw, the parotid gland and mastoid 
below by the posterior belly of the digastricus and the styl 

front by the mesial Kine. Ita floor is formed by the anterlor 
of the digastricus, the mylo-hyoid and hyo-gloasus muscles, 
space contains the submaxillary gland, facial artery and vein, sub- 
mental artery, mylo-hyoid artery and nerve, external carotid artery, 
part of the ‘parotid gl internal carotid artery, commencement 
of external and anterior jugular veins, pneumogastric 
pharyngeal nerves, and submaxillary lymphatic vessels and glands, 


Dissection.—These muscles are brought into view by removing 
the deep fascia from off the front of the neck between the two 
sterno-mastoid muscles The omo-hyoid to be seen in its whole 
extent requires that the sterno-mastoid muscle be divided from its 
origin and turned aside, 

he STERNO-HYOID is a narrow ribbon-like muscle, arising 
from the posterior surface of the first bone of the sternum and from 
the posterior sterno-clavicular ligament (sometimes from the inner 
extremity of the clavicle, and sometimes from the cartilage of the 
first rib} It is inserted into the lower border of the hyoid bone, 


DEPRESSORS OF THE O8 HYOIDES. 7 


‘The sterno-hyoid muscles are separated by a considerable interval 
at the root ape are hae tormenta they fae ete are 
again separated on the thyroid cartilage ; are ently tra- 
versed below by a tendinous intersection. x 

By its superficial surface with the sternum, sternal 
deep cervical fascia, platysma myoides and. sterno- 
} by its deep surface with the sterno-thyroid, crico- 
thyro-hyoid muscles, superior thyroid artery, thyroid 
thyroid and thyro-hyoid membranes, 

— len noni, & branch of the hypoglossal. 
THYROID, broader than the preceding, beneath 
it lies, arises from the posterior surface of the upper bone of 

jum, and from the cartilage of the first rib; it is inserted 
oblique line on the great ala of the thyroid cartilage, ‘The 
ler lie in contact along the middle line, and the muscles 
ed by a tendinous intersection at their lower part. Some 
ibres of this muscle are continued directly into the thyro- 
ie without intervening attachment ; others are continuous with 
inferior 


ft 
L 


ze 
iH 


ef 
ink 
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trachea, ee cond veins, thyroid gland, lower part of the 
common carotid artery, and internal jugular 
aie innominata, and on the right side, 
arteria innominata. ‘The middle thyroid vein lies along its inner 


Nerve Supply.—Descendens noni. 
The THYRO-HYOID is the continuation upwards of the sterno- 
id muscle, It arises from the oblique line on the thyroid car- 
‘and is inserted into the lower border of the body, und great 
cornu of the os hyoides for one-half its length. 
Relations. —By its external surface with the sterno-hyoid and 
omo-hyoid muscle ; by ita internal surface with the great ala of the 
id cartilage, thyro-hyoid membrane, and superior laryngeal 
and nerve. 
Nerve oa a special branch of the Ci pees 
‘The OMO-HYOID (duos, shoulder) is a double-bellied muscle 
Pening obliquely across the neck from the scapula to the os hyoides 5 
it forms an obtuse angle behind the sterno-mastoid, and is retained 
in that position by a process of the deep cervical fascia which forms 
a sheath for its tendon and holds it in connection with the sternum 
and first rib. It arises from the upper border of the scapula and 
‘transverse Higament of the suprascapular notch, and is inserted into 
the bone at the junction of the body and great cornu. 
—By its superficial surface with the trapezius, sub- 
clavit Serie, deep ae myer platysma cA be a 
mastoid, integument. By its mothe the brachi: 
ag tealeni muscles, phrenic nerve, of the common 
artery and jugular vein, descendens noni nerve, sterno- 


i 


aq8 MUSCLES OF THE NECK. 
thyroid and thyro-hyoid muscle, and the sterno-hyoid at its 


insertion. 

Nerve 8 —Descendens noni. 

Actions.—The four muscles of this group are depreasora of the 
hyoid bone and larynx. The three former drawing these parts 
downwards in the middle line, and the two omo-hyoid muscles 
regulating their traction to the one orother side of the neck, aecord~ 
ing to the position of the head. The omo-hyoid muscles, by means 
of their connection with their cervical fascia, are tensors 
of that portion of the deep fascia which covers the lower of the 
neck, between the two sterno-mastoid muscles, The thy id mus 
cles, by approximating the hyoid bone to the thyroid cartilage, relax 
the hyo-epiglottic ignment, and permit the epiglottis to fall’ down 
over the aperture of the larynx during deglutition (G. Buchanan). 


Third Group.—Elevators of the Os Hyoides. 


Digastrie Genio-h: 
Stylo-hyoid, peer i: 
Mylo-hyoid, 


Dissection—These are best dissected by placing high block 
beneath the neck, and throwing the head ewan Gb integu- 
ment has been eae dissected away, and the removal of some 
cellular tissue and fat brings them clearly into view. 

The DIGASTRIOCUS (iis, twice ; yaorhp, belly; biventer) is a small 
muscle situated immediately beneath the side of the body of the 
lower jaw ; fleshy at each extremity, and tendinous in the middle, 
It arises an the Sie ae ee vi ea border of tie seer 
process of the tem; one ; pierces by its posterior belly 
atylo-hyoid imal aad is inserted into a depression on the inner 
side of the lower jaw, close to the symphysia, The middle tendon 
is held in connection with the body of the os hyoides by an aponeu- 
rotic loop, through which it plays as through a pulley 5 the loop 
being lubricated by a synovial membrane. A thin yer of sponta 
rosit given off from the tendon of the digastricus at side, 
which is connected with the boty: of the os hyoides, and forms a 
strong plane of fascia between the anterior portions of the two 
muscles, This fascia, the supra-hyoidean, is continuous with the 
deep cervical fascia. 

Helations.—By its euperfcial murface with the platysma, myoides, 
sterno-mastoid, trachelo-mastoid, anterior fasciculus of the stylo- 
hyoid muscle, parotid gland, and submaxillary gland. By its 
aucface with the stylol muscles, Eyo-glowas, nylo-hyoll ax 
carotid artery, lingual and facial artery, internal carotid artery, 
jugular vein, and hypoglossal nerve 

Nerve Su @ anterior belly of the digastric muscle is 
supplied by the mylo-hyoid nerve, a branch of the inferior maxtl- 
lary ; the posterior belly by a branch of the facial. 
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oo HELE isha eee 
immediate relation with the ior belly of the d icua, by 
which it is pit It arises the middle of the sty] Tee 
es cba beaebebeblpeet sen 


Beata 
sr la th to those of the 
Fpedion Tie digastions ant eeflohycid toss bo removed 
us oid must rem 
from their sonestion wih the ee a hyokdea, and taanedl 
next muscle. 
‘The MYLO-HYOID (u¢y», mola, ¢.«., attached to the molar ridge 
of the lower jaw) is a broad and tritngular 
its fellow of the side, the inferior wall es 
the mouth. It arises th ee oe whole Ne tenet ob the 
Papen of the panier pa ‘ey to the last molar 


ales ar inwards baka Is a the middle line, 

ea its fibres are continuous ca those of the opposite sid fhe 
ig inserted into the lower border of the 

08 Toit be Othe middle line the union is ine = the 


eee eee ce ante oe 
superficial or inferior pees with ia 
snyain digastricus, mie -hyoidean fascia, ris the pl 
tal artery and my Ao-hybidean nerve and artery. By 

‘or superior surface with the genio-hyoid, genio-hyo-glossus, 
stylo-glossus, gustatory nerve, hypoglossal nerve, Whar- 
oS gland, and mucous membrane of the floor of 
Nerve Supply.—The mylo-hyoid nerve, a branch of the inferior 





of the aymphyss teeta jew, and is 
piety into te body af the os hyoides, It isa short and slender 
lowing connected with its fellow and with the border of the 


‘Relations —By its superficial or inferior surface with the mylo- 
Iagoid j by by the déep or superior surface with the lower border of the 


Nerve 
70- GLOBUS On (Adeae, deve, the ten) io isa ee 


‘The 
paeommo Ey pointed at its origin from 
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with the next 


is, 


nio-hyo-gloseus 


ee 


tongue ; ite action upon that organ will be considered 


neat 


Liny 
Sty 


hyo-gloeens, 


Hyo-gloeens, 


Fourth Group. —Muscles of the Tongue. 


Genio-] 


‘is, 
lo-glossus, 


d by the 


posed 


we 
and 


oer 


iv 


Palato-gloseus, 


Dissection. —Theee are already ex 
have just made; there remaing, therefore, 


examine them, 


MUSCLES OF THE TONGUE. age 


‘The genio-hyo-glossus, the first of these muscles, has been de- 
scribed with the last group. = 

‘The TO8S08 sa auareshapel pane of min arg 
from the whole length of the great cornu, the lessgr cornu, and side 
ie a and tneerted between the stylo- 


Ait 
He 
aie 
ieee 
payee 
cE Zi] 
i a 
nett He 
SSF 


a8 two my ler the names ceralo- 
to which = ‘ thinl Ca tg the leaser 
and along the side of the tongue, the 
Sry Shey abel pe rte? the cerato-glossus, 
from i of the stylo-gl on 
Biel ot ta surface wil ee dij Sigler 
ib) 


nal 


cand is 
y 101 hypogloasal 

teeta dacs eo ela gland.” By Te inal ae wih the 

middle constrictor th a hyn ng Tami dn jo-hyo-glossus, 


Le eee ie hy ping pathy 
The LING! bres of this musele  ingualis longi ae 
dinalis inferior) may be seen towards the apex of the tongue, iesuiny 
from the interval een the hyo-glossus and genio-hyo~glossus 
and is best ay removing the = es Tt consists 
a small fascienlus of fibres running longiti idinally from the base, 
it is attached to the os hyoi mies the apex of the tongue. 
ne of longitudinal fascioulé 
i epi ie; and by its under 


‘other muscles entering into the ie i of the 0, are 
is longitudinali vel superficialis, and the ‘lin- 
transversus. nai peri forms a thin plane on the 
= surface of the, organ, Win immediately beneath the mucous 
This jicker in front ee behind, and is 
by a thin stratum of transverse fibres derived 
lostus, The linqualis transversua constitutes the chief 
tongue; it lies between the li dis superior and 
Bits fibres being attached at the middle line to the fibro- 
septum of the tongue, and laterally ‘to the mucous 
membrane ; ae of = fibres = continuous with Iie oa 
stylo-gloseus and hyo- and others are connected with the 
of ne oe hy: ‘The fibres of the eases bart 

to pete seit tate git 
ee agantity 
are divided by a distinct fibrons septum, which is suffi- 
eons 1.1 to prevent anastomosis of the arteries of one side 

with of the other. 

Nerve Supply.—The several layers of muscular fibre which con- 


Diltute the Iinguniis muscle are chiefly supplied by the hypogloaaal 
GeuEFey Wat obape filaments of the facial also teoch acs 





tonsil, the 
Nerve terre and facial nerves, aT 
side of the base ite forming a =e 
ol a 
membrane, which i= cali ‘the anterior i , 
res ou amy m 
air are cane) Persia and uscular fibres 


i 
; 


en the tongue is steadied and 
other mi iis posterior of the 
dart it from the mouth, while its anterior 
its former position. The whole length of the muscle 
tongue, would render it concave along the middle line, 
achannel for the current of fluid toy se Pee 
The apex of the @ is directed to the roof of 
rendered convex from backwards by the linguales. The 
glossi, by drawing down the sides of the render 
along the middle line It is drawn up" at its 
ees and backwards or to either side by the 
‘hus the whole of the complicated movements of the 
lained, by reasoning on the direction of the fibres 
sa their Probable actions ‘The palato-glose muscles, asi 7 
the uvula, have the power of closing fauces completely, al 
action which takes place in deglutition. 
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Fifth Group.— Muscles of the Pharynx. 
Inferior constrictor, Stylo-pharyngeus, 
Middle constrictor, ~Palato-pharyngeus. 
Superior constrictor, 


Dissection.—To dissect the ph: the trachea and agua 
Raaterta eso eats hes isqar pe a toe ae cad ee 
upwards by dividing the loose callulae tiaue with connects the 
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ita lateral attachments are the greater and lesser cornua of the hyoid 
bone and the stylo-hyoid ligament. The inferior is attached to the 
tendinous raphé, ita lateral attachments are the thyroid and cricoid 
cartilages and the upper ring of the trachea. 
Their more icular description is as follows :— 
TRIOTOR, the thickest of the three 


The OR CONS' 





f 


fibres of origin of this muscle are blended with thoee of the sterno- 
thre, thynehyoid, and criothytoid, and it frequently forms a 
teminous arch acres the latter: inferiorly it is Mended with the 
cGreular fibres of the wayphacns, 
The muscle must be removed before the next can be examined. 
The MIDDLE CONSTRICTOR aciws from the creat cornu of 
the ce hyoides from the leser com, ami from the sv]ohroid liga- 
ment. It radiates fru i 
the x. the lower Shoes 
the Inferior constr, 
the superiot constr 








res aera 


vawrted inte the rake of the pharyns, 
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and by a fibrous aponeurosis into the basilar process of the occipital 
bone. It is separated from the superior constrictor by the glosso- 
pharyngeal nerve and stylo-pharyngeus muscle, and from the inferior 
constrictor by the muperor ara nerve. 
Relations.—By its surface with the vertebral column, 
longus colli, rectus anticus major, carotid vessels, inferior constrictor, 
jossus, lingual artery, pha geal plexus of nerves, and some 
I ic By its internal surface, with the superior con- 
sicor, stylo-pharyngeus, palato-pharyngeus, and mucous membrane 


The upper Portion of this muscle must be turned down, to bring 
the whole of the superior constrictor into view; in 00 doing, the 
stylo-pharyngeus muscle will be scen passing ‘behind its upper 


The SUPERIOR CONSTRICTOR is a thin and quadrilateral 
plane of muteular fibres arising from the side of the tongue, the 
extremity of the molar ridge of the lower jaw, the pte maxillary 
ligament, and lower third of the posterior in of the internal 
payed plate; and inserted into the raphé of the pharynx and 

procees of the occipital bone. Its superior fibres are arched, 
leaving a concave inters) between its upper border and the 
basilar process; some of its lower fibres are continuous with those 
of the genio-hyo-glossus on the side of the tongue, and it is over- 

inferiorly by the middle constrictor. 

tions. —By its external surface with the vertebral column 
and muscles of the latter, behind ; with the vessels and nerves con- 
tained in the mazillo-pharyngeal space laterally, and with the 
middle constrictor, stylo-pharyngent and tensor palati. By its 
internal surface with the levator palati, palato-pharyngeus, tonsil, 
and mucous membrane of the pharynx. 

Merve 81 ‘The constrictor muscles of the pharynx are 
supplied by a plexus of nerves derived from the superior laryngeal 
ana pharyngeal branches of the pneumogastric, the flower n= 
geal, and cervical plexus, mixed with some fibres from the sym- 


pathetic. 

Maxillo-Pharyngeal Space.—Between the side of the pharynx 
and ramus of the lower jaw is a triangular interval, the Fnaatllo. 
pharyngeal space, which is bounded at the inner side by the euperior 
constrictor muscle ; at the outer side by the internal pterygoid 
muscle ; and behind by the rectus anticus major and ‘vertebral 
column. In this space are situated the internal carotid artery, 
internal jugular vein, glosso-pharyngeal, pneumogastric, spinal acces- 
sory, and hypoglossal nerves. 

‘The STYLO-PHARYNGEUB is a Jong and slender muscle arising 
from the inner side of the base of the styloid process; it descends 
between the superior and midde constrictor muscle, and spreads out 
beneath the mucous membrane of the pharynx ; it is inserted partly 
into the porter: border of the thyroid cartilage and partly into the 
internal of the inferior constrictor. 
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Relations. —By its external surface with the style glomus muscle, 
external carotid artery, parotid gland, and middle constrictor. By 
ita internal surface with the internal carotid artery, internal jugular 
vein, superior constrictor, pelato-pharyngeus, and mucous membrane. 
Along its lower border is seen the glosso-pharyngeal nerve, which 
crosses it opposite the root of the tongue to pass between the superior 
and middle constrictor and behind hyo glossas, 

Nerve Supply.—This muscle is supplied by the glosso-pharyn- 


nerve. 
havent in function with the preceding a small muscle, not 

ways present, the galpingo*- jevator in- 
fern): which’ arises from the lower bender of the ian tube 


near its aperture, and passes down upon the inner surface of the 
tide of the pharynx, Wwhere ib becomes united with the palato- 


us. 
Pith palatoy is described with the muscles of the soft 

It arises from the soft palate, and is inserted into the 
inner surface of the pharynx, and posterior border of the thyroid 


‘The three constrictor muscles are im it agents in 
deglutition ; they contract upon the morsel of food as soon as it is 
received by the pharynx, and convey it downwards into the ceo- 
ae, fee eae ee 
widen it lal e to- i w it uy 
gna with: the Je of the vale eo it at the Sones. 
e ingo - xi are elevators of q of the 
Pharyan.” A ne conflate description of the mations of delge: 
tition will be given after the palate muscles have been described. 








Sixth Group—Muscles of the Soft Palate. 


Levator ti, Palato-gloseus, 
Tensor ‘est Palato-pharyngeus, 
Arygos uvule, 
Dissection.—To examine these muscles, the must be 


opened from behind by a vertical incision, and the mucous mem- 
brane carefully removed from off the posterior surface of the soft 


palate 

The LEVATOR PALATT, a moderately thick muscle, arises from 
the extremity of the petrous bone in front of the opening of the 
carotid canal, and from the posterior and inferior aspect of the car- 
tilage of the ‘Eustachian tube, and passing down by the side of the 
peeterior nas spreads out between the fasciculi of origin of the 
palatopharyngous ; it is inerfad inte the middle line, where it is 
contintous with the muscle of the opposite side, and is overlaid by 
the age uvule In onter to mach the palate it passes through the 
epenityy above the superior constrictor muace. 


© earns a tube, 


ganglion, the motor 


hoes 


away 


constrictor dissected 


‘the next muscle into view. 
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The AZYGOS UVULZ is a pair of small muscles situated along 
the mid line of the soft palate. They arise from the spine of the 
‘te bone, and aponeurosis of the soft palate, and are +neserted into 

e uvula. By their anterior surface they are in relation with the 
levatores palati, palato-glossi, and anterior fasciculus of the palato- 
pharyngei ; posteriorly they have the thin posterior fasciculus of the 

o-pharyngei and the mucous mem| 

Nerve Supply.—Probably from Meckel’s ganglion, the nerve 
fibres being, however, ultimately traceable to the facial nerve. 

Di —The two next muscles are brought into view by 
raising the mucous membrane from off the pillars of the soft palate 
at side. 

The PALATO-GLOSSUS (constrictor isthmi faucium) is a amall 
fasciculus of fibres, which arises in the soft palate as a radiated expan- 
sion continuous with its fellow of the opposite side; and descends 
to be inserted into the side of the tongue. It is the prominence of 
this small muscle, covered by mucous membrane, that constitutes 
the anterior pillar of the eoft palate. It has been named constrictor 
isthmi faucium, from a function it performs in common with the 
palato-pl -viz., constricting the opening of the faucea. 

The P. T0-PHARYNGEUS (constrictor isthmi faucium 
posterior) forms the posterior pillar of the fauces; it arises by two 

iculi from the raphé of the soft palate, where its fibres are con- 
tinuous with those of the muscle of the opposite side ; and is inserted 
into the inner surface of the pharynx and posterior border of the 
thyroid cartil This muscle is broad above where it forms 
the race thicl cet of hs lower pale ot she vott alate, narrow 
in the posterior pillar, and again and thin in the pharynx 
where it spreads Put previously to ita insertion. The levator i 
Passes to ita insertion between the two fasciculi of origin of this 
muscle. 

Relations.—In the soft palate it is in relation with the mucous 
membrane both by its anterior and ior surface ; above, with the 
levator palati, and below, with the mucous glands situated along the 
margin of the arch of the palate. In the posterior pillar, it is sur- 
rounded for two-thirds of its extent by mucous membrane. In the 
pharynx, it is in relation by its outer surface with the superior and 
middle constrictor muscle, by its inner surface with the mucous 
membrane. 

Nerve Supply.—The palato-glossus is supplied by the facial 
nerve, and the palato-pharyngeus from Meckel's ganglion and the 
pharyngeal plexus, 

Actions.—The azygos uvule shortens the uvula. The levator 
palati raises the soft palate, while the tensor spreads it out laterally 
so as to form a septum between the pharynx and posterior nares. 
The palato-glossus and palato-pharyngeus constrict the opening of 
the fuuces, and drawing down the soft palate, serve to press the mass 
of fool from the dorsum of the tongue into the pharynx. The action 
of the levator and tensor palati muscles on the Eustachian tube will 
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be discussed when that structure is itself described along with the 
middle ear in Ling VL of this las i 
Mechanism of Deglutition.—Deglutition is means 
of the tongue and the muscles of the soft Eines, and pharynx, 
The food bolus is towards the fauces by the application of 
the tongue to the the base of the tongue being also 
carried upwards and by (the, ection of the, styl loasus 
muscles ; in this way the bolus is caused to between the anterior 
pillars of oe ager the muscles of which (| i: Palato-gloesi) contract 
it. e to-pharyngeus muscles i e rior 
of the fauoes aldo eontgect and narrow the tauclel Dpenin 
interval between them being filled up by the uvuls; the tensor 
fee meses make tense, and the levator i draw upwards and 
the soft palate till if neatly to es the posterior wall of 
the pharynr, thus preventing the food from passing upwards to the 
cavity. At the same time the larynx is drawn upwards 
beneath the lower jaw by the elevator muscles of the os hyoides, 
and the thyroid cartilage 4s carried beneath the hyoid bone by the 
thyro-hyoidmuncen 20 a to allow the epiglottis sto fall over the 
q openii the larynx, this being facilitat tongue 
ping carried backwards and the gloeso-epiglottic folds Dendered fox. 
‘The food, being thus prevented from passing into the nose or lary, 
is thrown into the grasp of the constrictors of the pharynx, which 
successively contract upon it from above downwards, 20 as to pass it 
into the upper part of the cesophagua 


Seventh Group.—Praevertebral Muscles. 


Rectus anticus major, Scalenus medius, 
Rectus anticus minor, Scalenus posticus, 
Scalenus anticus, Longus colli. 


Dissection.—These muscles have already been exposed by the 
removal of the pha from the anterior aspect of the vertebral 
column ; all that is further needed is the removal of the fascia by 
which they are invested. 

The REOTUS ANTIOUS MAJOR, broad and thick above, 
narrow and pointed below, arises from the anterior tubercles of the 
transverse processes of the third, fourth, fifth, and sixth cervical 
aertebne and is snserted into the basilar process of the occipital 

me. 

Relationa—By its anterior surface with the pharynx, internal 
carotid artery, internal jugular — superior cervical ganglion and 
trunk of the sympathetic nerve, pneumogastric, and spinal accessory 
nerve. By its posterior surface with the rectus anticus minor, and 
superior cervical vertebre ; internally with the longus colli,” and 
eternally with the scaleni. 

Merve Supply. Antericr branch of the first cervical nerve. 

The 8 ANTIOUS MINOR, arises from the anterior 
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pratt ay enorme iene er ected nt pl 
Relations —By its anterior jocelwith the 
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‘the Sgure reste 

ceria Tene cf cesses of the in 
Nias oahind mpeg he 
which t* soon 

ars eee 
Ming! Ono et By its anterior 
the" titertran ‘ainface with the 


* 
versalis colli arteri oie nerve, and subclavian 
latter it is eeparated from the wubclavius muscle and clavicle. By 
its surface with the pleura, the nerves which form the 
brachial plexus, and below, the subclavian artery, By its inner sile 


Nerve Supply.—Branches of the lower cervical nerves. 

‘The SO. iS MEDIUS, the largest of the three, arises from 
the first rib between the ve of the subclavian artery and the 
tubercle, and in inserted separate tendons into the posterior 
tubercles of the transverse processes of all the cervical vertebra: 


excepting the first, 
Relations —By its anterior surface with the brachial plexus and 
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anguli and cervicalis ascendens ; « with the 
tee canons melt cad corsiad verotent Sey oh ths 
sternomastoid, omo-hyeid, supra-scapular and transversalis colli 


artery. Itis from the scalenus anticus by the subclavian 
artery below ‘and cervical nerves above. 

Nerve — Branches of the lower cervical nerves. 

The 'US POSTICUS, of small size, aries by a thin 
tendon from the second rib between ite tubercle and and 
divides superiorly into two or three tendons, which are 4 into 


the posterior tubercles of the transverse processes of the two or three 


tnd aide of the neck. 
Ps 
spree The. oxcipled 
Boney. The spine of the 
§ The 
‘Poe longus onl muscle: 
t ‘enticus, 


for the subclavian artery j 
the number ia placed on the 
first rib; and the fibres be- 
Jow It are those of the first 
intercostal 


mt 19. 
‘and trachen. 
20, Inferior constrictor of 
phargur. |21.,Middle con- 
strictor. 22. Buperior con- 
strictor. 





lower cervical vertebre. The scalenus posticus was formerly de- 
scribed with the scalenus medius as one muscle; while Albinus and 
Scmmerring make five scaleni. 

Relationa.—In front with the scalenus medius; behind with the 
two upper levatores costarum and cervicalis ascendens. 

Nerve Supply.—Branches from the brachial and cervical plexus. 

The LONGUS OOLLI is a long and flat muscle, consisting of 
three portions, two oblique and one vertical. ‘The superior oblique por- 
tion arises from the anterior tubercle of the atlas, and is tnserted 
into the anterior tubercles of the transverse processes of the third, 
fourth, and fifth cervical vertebre. The inferior oblique portion 
arises from the transverse processes of the fifth and sixth cervical 
vertebra, and passes down the neck to be inserted into the bodies of 
the two or three upper dorsal vertebra. The vertical portion arises 
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the bodies of the second, third, and fourth cervical vertebree, 
i into the bodies of the three lower cervical and three 
vertebre. We may thus arrange these attachments in 
rm :— 


Origin. Insertion. 
{ 3a, 4th, and sth cervical 
te transverse processes. 


i 
i 


z 


i 
if 


i 
7 


i 


h } saa cher me | ape dar * 
Vertical } 2d, 34, and 4th cervical § 3 lower cervical and 3 m 

i } ia { ?ateh boties eae 
In general terms, the muscle is attached to the bodies and trans- 


verse of the six superior cervical vertebra: above, and to 
the bodies of the last three cervical and first three dorsal below. 


Actions.—The rectus anticus major and mrgncl s owt the equi- 
librinm of the head ‘upon the atlas ; and acting with the longus colli, 
flex and rotate the and the cervical jon of the vertebral 
column. The scaleni muscles are flexors of the vertebral column ; 
aaeenine Sem eit, SY the first and second ribs for the inspira- 
tory muscles, 


Eighth Group.—Muscles of the Larynx. 
‘These muscles are described with the anatomy of the larynx, in 
Part VIL. \ 
MUSCLES AND FASCLE OF THE TRUNK. 
The muscles of the trunk may be subdivided into four natural 
groupe, viz. :— 
1, Muscles of the back. 
2. Muscles of the thorax. 


3 Muscles of the abdomen. 
4 Muscles of the perineum. 


1, Muscles of the Back.—The region of the in conseq’ 
fie eptaat iscomuicn te Ge nek ates pebesschrah and abdo- 


ET 
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Pirst Layer. 
ee dorsi. 
Second Layer. 
Sebati” 


Rbomboideus major. 


‘men: and its muscles, which are numerous, may be arranged into 
dayers. 


‘Tranaversalis cervicis, 
‘Trachelo-mastoid, 
Complexus 


Fifth Layer, 
(Dorsal Group.) 
Semi-spinalis dorsi, 





Semi-spinalis colli, 
(Cervical Group.) 
Rectus posticus major, 
Rectus fies minor, 
Rectus lateralis, 
Obliquus inferior, 
Obliquus superior. 


Sixth Layer. 


Multifidus spine, 
Rotatores spine, 
Inter-spinal 
Inter-transversales, 
Levatores costarum. 





(Cervical Group.) 
Cervicalis ascendens, 


First Layer. 

Dissection. The muscles of this layer are to be dissected by 
making an incision along the middle fine of the back, from the 
tubercle on the occipital bone to the coceyx. From the upper point 
(fills incision carry a second transversely outwards to the buck of 
the ear inferiorly an incision must be made from the extremity of 
the sacrum, along the crest of the ilium, to about its middle. For 
convenience of dissection, a fourth may be carried from the spine of 
the seventh cervical vertebra to the acromion process, The ote 


The TRAPEZIUS muscle (¢: 
sides) arises from the inner third of the superior curved line of the 
ital bone, from the ligamentum nuchw, and from the supra- 

it 


Lape ligament and Me 

dorsal vertebree. e fibres converge from these various points, 
‘the upper and lower being oblique, and the middle nearly horizontal, 
and. jele, acromion 


process, and upper border of spine of the ecapula, as far back as 





cow’ 
Relations.—By its ia with the integument 
superficial iat ce cise adherent by ita cervical 


supra-spinatas, rhomboideus minor, jor, and small 
Restlane of the infre-spinat serratus posticus aperios, 
i 


erector spine. The anterior border of the cervical forms 


Merve Supply.—Spinal accessory, and third and fourth cervical. 
The ligamentum mache, is a thin fibrous band extended from 
the tubercle and spine of the occipital bone to the spinous of 
the seventh cervical Tertebre, where it tis continuous with the suy ra: 
inous ligament. It is connected wit inous processes: 
cervical vertebre, excepting, the atlas, ‘yeaa of a series of 
mmall fibrous slips; and is the homologue of an important elastic 
Ugament in animals, Zi 
¢ LATISSIMUS DORSI muscle covers the whole of the lower 


of the back and loins. It arises from the spinous processes of 
Eis Your or ec inferior dorsal, and all the Tuber vertebro, from the 


su] ous ligament, spinous tubercles of the sacrum, posterior 
third of the ereet of the i jam, and four lower ribs ; the latter origin 
taking place by muscular slips, which indigitate with the external 





nected with the rior aponeurosis of the obliquus internus. A 
synovial bursa is interposed between its upper border and the lower 
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the scapula as it crosses its inferior ane: and sometimes by means 
of its tendon, a small muscular fasciculus from the ralis major ; 
ite tendon also gives off fibres to the deep fascia of the upper arm. 

‘At the upper border of this muscle is a small tri interval, 
bounded above by the lower border of the rhomboideus major, within 
by the trapezius, and below by the latissimue dorsi ; in this space the 
pec intercostal muscles are seen to be uncovered by the muscles 
of the back. 

Relations —By its superficial surface with the integument and 
superficial fascia, the latter being dense and fibrous in the lumbar 
region, and with the trapezius, By its deep surface, from below 
upwards, with the erector spine, serratus pesricne inferior, posterior 
aponeurosis of the obliquus internus, obliquus externus, serratus 

intercostal muscles and riba, rhomboideus major, inferior 
angle of the scay and teres major. The latissimus dorsi, with 
the teres major, forms the posterior border of the axilla. 
ers ° Sa a a the Jong « suleee yular branch of she posters net 
e lexus, Ie ranches of the 
dorea! and lumbar nezes ie cael 


Second Layer. 


Dissection.—This layer is brought into view by dividing the two 
preceding muscles near their insertion, and turning them aside. 

The LEVATOR ANGULI SCAPULZ arises by tendinous 
slips, from the posterior tubercles of the transverse of the 
four upper cervical vertebra; and is tnuerted into the upper angle 
and posterior border of the scapula, as far as the triangular smooth 
surface at the root ofsita epine. Being the principal elevator of 
the shoulder, the levator anguli scapule has been termed musculus 


Belations.—By its superficial surface with the trapesing, sterno- 
mastoid, and integument. By its deep with the splenius 
colli, transversalis cervicis, cervicalis ascendens, scalenus posticus 
and serratus posticus superior, and with the transversalis colli and 
posterior scapular arteries. The tendons of origin are interposed 

tween the attachments of the scalenus medius in front the 
spleniue colli and transversalis cervicis behind. 

Nerve Supply.—By the rhomboid branch of the brachial plexus, 
and branches from the second, third, and fourth cervical. 

The RHOMBOIDEUS MINOR (rhombus, a parallelogram with 
four equal sides) is a narrow slip of muscle, detached from the rhom- 
boideus major by a slight cellular interspace. It arises from the 
spinous processes of the last cervical and first dorsal vertebra and 
ligamentum nuche ; and is inserted into the edge of the triangular 
surface, on the posterior border of the scapula. 

The RHOMBOIDEUS MAJOR arises from the spinous processes 
and supra-spinous ligaments of the four upper dorsal vertebra, and 
is tnserted into the posterior border of the scapula as far as its 


SERRATUS POSTIOUS SUPERIOR AND INFERIOR. 267 
‘The insertion is effected by means of a tendinous 


: is attached above to the surface at the root 
of the spine, below, to te inferior ang between these points 
to the posterior the scapula by means of a thin mem! 


—B; ai ain rhomboid muscles are 

in relation ie jus, and rhomboideus major with the 

2 palitectint| 3 by their deep laa the 
serratus icus superior, erector 10F BC] 

nes apaTla spina, posterior scapular artery, 

Nerve —The Me mboid muscles are supplied by a branch 

of the plexus called rhomboid ; it is derived from the fifth 


Third Layer. 


.—The third layer consists of muscles which arise from 

e processes of thew vertebral coluron, and outwards. 
Tt is’ it into view by dividing the levator anguli scapule near 
eel reflecting the two rhomboid m ‘upwards from 
their into the scapula. The latter muscles should now be 


removed. 
The SERRATUS POSTICUS SUPERIOR is situated at the 
part of the thorax ; it arises from the ligamentum nuchw and 
‘processes of the last cervical and two upper dorsal vertebrae, 
usele pases obliquely downwards and outwards and i inact 
errations into the upper border of the secon, thin, fourth, 
Sift sit, a ile vgn ab ai 


ite superficial sw face with the trapezius, rhom- 
jor a minor, and serratus By 
jus, erector spinm, in’ ibs. 

aus POSTICUS INFERIOR arises from the 
ot processes and Soeeoe Bo of the two = Hoa 
Bar these. upper Ta vertebra, and passing obliquely 

is inserted by four serrations into the lower border of the 
ior riba. Both muscles consist of a thin aponeurosis os 


“Belations : “ay rficial surface with the lat d 
—By ite supers wit ¢ latissimus dorsi, 
its a gin being inseparably connected with the aponeurosis 
of ela ae as ag ores face with the erector spins, inter- 
‘amuzcles, and wera .¢ upper border is continuons with 
layer, the vertebral aponeurosis. 
Supply. —The serrati muscles are supplied by the external 
of the posterior divisions of the dorsal nerves. 
vertebral aponeurosis (fascia canis eee is a thin 
rents, com} of transverse and longitudinal 
ing from ‘the upper border of the serratus postions 
Saprani sid baneth the serratus posticus ate to the neck, 
» it is lost in the cervical fascia. It is attached along the 
‘Tine to the spinous processes of the dorsal vertebre, externally 





the angles of the ribs, and forms the posterior boundary of a 
which contains the erector spine and wuecles 
Sf tne beck "Ths ether two boundation of Ea cath are 


Dissection.—The serratus posticus superior must be removed 


The 
jis crlgin snd) turned ocewands, to’ bring into view the whole 


of A as 
neck into the splenius capitis and splenius colli. 
The Te at reas rival Tine ent poser Lede 
ontipital Deneat superior curved posterior border 
of the mastoid process of the tem; bone. 
‘The splenius colli is into the tubercles of the 
transverse processes of the three upper 
‘The splenius is separated from its fellow of the opposite side by a 
—l wit sterno- 
mustoid lveior tagall cael, shonoious minor tad major and 


id, anc 
splenius colli are interposed between and united with the tendons of 
ee levator anguli scapule in front, and the transversalis cervicia 


Nerve Supply.—The 
of the pean divisions of 


t occipital, and the external branches 
of the cervical and fivé upper dorsal 


Pourth Layer. 
Dissection.—The two serrati and two splenii muscles must be 
removed by cutting them away from their origin and insertion, and 
the vertebral aponcuroeis laid’ open, to bring the fourth layer into 


w. 

Three of these muscles—viz., eacro-lumbalis, longissimus dorsi, 
and spinalis dorsi—are associated under the name of ERECTOR SPINA." 
They gecupy the lumbar and dorsal portion of the back. The 
remaining four are situated in the cervical region. 

The SACRO-LUMBALIS and LONGISSIMUS DORSI arise 
by a common origin from the posterior third of the crest of the ilium, 
the oblique sacro-iliac ligament, articular and spinous tubercles of 
the sacrum, spinous processes of the lumbar vertebra, and, deeply, 
anmialis’t es scceeegry portion, the fongintnnua Gort, cad the epinalle dora, bat 
also the cervicalis ‘cscondoas, transversalia Servicis, and traahelo-mastold. ; 
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hy, the internal tendinous pia nous portion 
q face to a consi er~ 
prior, In the lnneber he mle 


a spperent, the outer moh 
lumb inner two-thirds ee pa 

Tumba (li-coals) ascends upon the chet inter 
, he nae of the Heat Garey separate lip the 


the two lower fleshy, into the angles 


muscle be turned a little outwards, a number of tendinous 

sips all ‘be seen which take their origin ae a the upper border of 

Sere eee, anc terminate fn muscular = aes 
prolong the sacro-luml i'n the upper fart of the he 

Steeda saerias ey separate tendons into th tom ie 

is y ndons into the angles of 

ye six upper ribs and transverse process of the seventh cervical 


longissimus dorsi is inserted by two series of tendons, in: 

gal and external ; the internal being implanted into the accessory 
transverse of oe the lumbar, and transverse processes 

y vertebrm ; the external into the transverse 

Ee and all the ribs, excepting the ere cz 


SPINALIS DORST is situated at the inner side of the longis- 

and arises from the pe note processes of the two upper 

two lower dorsal ra: ; it is inserted into the spinous 

oe dorsal vertebra: from the second to the sixth 

receives several fasciculi from the longissimus 

jinatis dorsi. The two muscles form an ellipse, 

—t spinous processes of the doreal vertebrw, 

tor spine muscle is in relation by its euper- 

lnwrfsce (in | oie region) with the eerratus posticus inferior 

‘and latissimus dorsi ; (in the dorsal region) with the vertebral apo- 

eos which Se it from the latissimus dorsi, trapexiua, and 

| ea ri splenius. By its deep sur- 

eae sete poly a mate tifidus spins, transverse processes 

fae Jambar vertel layer ofthe Tumbar fascia, which 

rom the ara Tee (doreal region) with the 
semi-spinalis dorsi, levatores costarum, intercostal 

an as far a eet Sepp atin mesially, ae 

dus spine and semi-s is dorsi, wi separates it 
‘The h = =e th west om aa of th 

an e jamin, a} TORR the 

data dr Sen ep ae ese secre ther 
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tinuation of the sacro-lumbelis uj 
from the angle of the third, ag 
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into the neck. It arises 


processes of the third, fourth, fifth, 
ee tai deena oy lied. at zee 
a] tothis mus- 
tle, can only be correct when itis 
described as arising in the neck and 
passing downwards to the riba, 
Belations.—By itssuperficial eur- 
face xi ithe levator anguli cay 
‘ule ; surface 
muscles, ribs, and 


verealis 
insertion are int between the 
attachments of the scalenus medius 
and posticus and transversalis cer- 
vicis, with which they are united, 

The TRANS’ ALIS OER- 
VIOIS appears to be the continua- 
tion upwards into the neck of the 
longissimus dorsi ; it arises from the 
transverse ee of fn fre or 
six 0] vertel and is 
Sree into the posterior taberelen 
of the transverse Proonees-of § of Be 
cervical vertebra, from the 
to the sixth. It receives a pec 
lus from the longissimus dorsi and 
several small slips from thetrachelo- 
mastoid. B 

Belations,—By itssuperficial sur- 
face with the levator anguli scap- 
‘ule, splenius, and longissimus dorsi. 
its deep surface with the com- 


Bi 
id. ples trachelo-mastoid, and verte- 


ly with the musculus 
bee ae ad sacro-lumbalem and 
cervicalis ascendens; internally with 
the trachelo-mastoidand complexus. 
The tendons of insertion of this 
muscle are inte! between the 
tendons of insertion of the cervicalis 


ascendens on the outer side, and those of origin of the trachelo-mas- 


toid on the inner side. 


TRAOHELO-MASTOID—OOMPLEXUS. a7 


The TRACHELO-MASTOID is likewise a continuation upwards 
from the longisimus dare, It is a slender and delicats muscle 
an 


from the transverse of the three dorsal 
{ae cervical, and from the artienlat three. next 
cervical vertebra, its being similar to that of the complexus, 


with which and the origin of the transversalis cervicis it is closel, 
connected. It receives a fasciculus from the longissimus dorsi, 
is sneerted into the posterior border and summit of the mastoid 


stions,—The same as the preceding muscle, excepting that it 
is interposed between the transversalis cervicis and complexus. 

Nerve Supply. This and the preceding muscles are supplied by 
the external shes of the posterior divisions of the dorsal anc 
cervical nerves. 

The COMPLEXUS iso large mutcle, forming with the splenius 
the great bulk of the back of the neck. It crosses the direction of 
the eplenius, arising from the transverse processes of the three u 
de and last cervical, and from the articular processes of the 
next lower cervical vertebra ; and is inserted into the surface 
of the occipital bone between the two curved lines, as as the 
occipital spine. The complexus is marked in the upper part of the 
neck by a transverse tendinons intersection tae 

‘A large fasciculus of the complexus lying superficially to the rest 
of the muscle, and remarkable for consist of two fleshy bellies 
with an intermediate tendon, is usually described under the name of 
Biventer cervicis. Considered as a separate muscle, it arises by three or 
four slips from the transverse of the dorsal vertebre, from 
the fourth to the seventh ; an inserted into the inner portion of 
the superior curved line of the occipital bone. Its tendons of origin 
lie internally to the insertions of the longissimus dorsi, and are 
connected with those of the semi-spinalis colli ; and its lower belly 
receives a fasciculus from the longissimus. The outer border of the 
upper belly is united with the complexus ; in the rest of its course 
itis 

Relations —By its superficial surface with the trapezius, splenius, 
trechelo-mastoid, transversalis cervici, and longimimus dorsi, By 
ite deep surface with the eemi-spinalis dorsi and colli, recti and 
obliqui. It is separated from its fellow of the opposite side by the 
ligamentum nuche, and from the semi-spinalis colli by the profunda 
cervicis artery, -princepe cervicis branch of the occipital, and pos- 
terior cervical plexus of nerves. 

Nerve Supply.—The great occipital, and internal branches of 
posterior divisions of the six lower cervical and five upper dorsal 
nerves, 

The muscles of the fourth layer form the greater part of the 
muscular mass which fills up the it vertebral groove on each side 
of the spine ; they are often described collectively under the name of 
erector spine ; but this title should correctly be limited to the fleshy 
and tendinvus mass which springs from the back of the pelvis and 
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the lumbar vertebra, When the erector spinm reaches the level of 
the last rib, the greater part of it divides to form two muscular 
columns, the outer receiving the name of escro-lumbalis, the inner 
of longissimus dorsi ; these are continued as they ascend into the mus- 
cles of the upper part of the back and neck, their relation to each 
other being indicated in the subjoined statement. To these two 
columns a third is added, forming the spinelis dorsi ; it is placed 
the most internally of the three, and is limited to the dorsal and 
upper lumbar region. 





Secro-lanbalis, Longissimus dorsi, Spinalts dorsi, 
Musculus 1 actin, ‘Transversalis cervicis, 
Cervicalis ascendena. Trocheld mastoid. 


Pifth Layer. 


Dissection.—The muscles of the preceding layer are to be 
removed by dividing them transversely through the middle, and 
turning one extremity upwards, the other downwards. In this way 
the whole of the muscles of the fourth layer may be dissected off, 
and the remaining muscles of the spine brought into a state to be 


The SEML SEIN ALES MUBOLES ars. connected with te 
transverse and spinous processes 0 vertebre, spanning one-| 
the vertebral column ; hence their name, semi-spinelea, 

The SEMI-SPINALIS DORSI arises from the transverse 
ceases of the dorsal vertebre from the sixth to the tenth; and is 
inserted into the spinous processes of the four upper dorsal and two 
lower cervical vertebra. It is united below with the spinalis dorsi, 
and above with the semi-spinalis colli ; it also sends several omall 
slips to the jongicsimns dorsi. 

The SEMI- JALIS COLLI, larger than the Preceding, arises 
from the transverse processes of the five or six upper dorsal vertebrae ; 
and is inserted into the spinous processes of the cervical vertebra 
from the second to the fifth. 

Relations —By their superficial surface the semi-spinales are in 
relation from below upwards with the spinalis dorsi, longissimus 
dorsi, complexus, aplenius, profunda cervicis and princeps cervicis 
artery, and posterior cervical plexus of nerves. By their deep sur- 
‘face with the multifidus spine muscle. 

Nerve Supply.—The semi-spinales are supplied by the internal 
branches of the posterior divisions of the dorsal and cervical nerves, 

On the middle line in the cervical region isa small muscle, the 


REOTI AND OBLIQUI CAPITIS, 2373 


analogue of the spinalis dorsi, termed the spinalis cervicis. It is 
extremely irregular: arising from the spinous processes of the two 
upper dorsal or two lower cervical vertebre: ; and inserted into the 
sptncris process of the: ais, and sometiones into the next one or two 
vertel 


Occipital Group.—This of small muscles is intended for 
the movements of tie cranium on the atlag, and atlas on the axis 


The RECTUS OAPITIS POSTIOUS MAJOR (cuperticialis) 
arises from the spinous process of the axis, and is #1 into the 
inferior curved line of the occipital bone. 

The REOTUS 0. POSTIOUS MINOR (profundus) 
arises from the spinous tubercle of the atlas, and is inserted into the 
rough surface of the occipital bone, beneath the inferior curved line. 

RECTUS OAP- 
ITIs LATERALIS 
aries from the trans- 


verse process of the atlas, 
and is inserted into the 


(major) arises from the 
spinous process of. the 
axis, and passes oblique- 
Ty outwards to be vin. 
serted into the extremity 
of the transverse pro- 
cess of the atlas, 

The OBLIQUUS 8U- 
PERIOR CAPITIS 
(minor) arises from the 
extremity of the trans- 6 er. 
verse proveas of the atlas, Stil ere, qucrie ante Ponto, er 





i in- ‘Semi-spinalis coll 1. Sterno-mastolc : 
and pe heey Guess naa 
juus infertor. 


the rough surface of the 
occipital bone, between the curved lines, and directly behind the 


mastoid process. 

Relations By their muperfcial surface the recti and obliqui are 
in relation with ‘aponeurosis which separates them from 
the complexua By their deep surface with the atlas and axia 
The rectus posticus major partly covers in the rectus minor, The 
rectus lateralis in in relation by its anlerior murface with the in- 
ternal jugular vein, and by ite posterior surface with the vertebral 
artery. 

Nerve Supply.—The recti and obliqui are supplied by the pos- 
terior divisions of the fire and second cervical nerven 

.- 
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Sixth Layer. 


Dissection.—The semi-spinales muscles must be removed to ob- 
tain a view of the multifidus spine, which lies beneath them, 
and fills up the concavity between the spinous and transverse pro- 
‘cesses, the whole length of the vertebral column. 

MULTIFIDUS SPINZ, consisting of about twenty-two 
emall muscular fasciculi, extends along the vertebral re from the 
sacrum to the aria. The muscle commences by tendinous fibres on 
the dorsum of the sacrum, proceeding from the lateral tubercles of 
the sacrum and even from the lateral cornu of the coccyx, and 
Passing obliquely upwards and inwards to the spinous tubercles, 

 fasciculi arise inferiorly from the sacrum, ilium, and tendon of 
the erector sping ; in the lumbar region from the articular and 
mammillary processes of the vertebre ; in the dorsal region from 
the transverse processes ; and in the cervical region from the articular 
processes of the four inferior vertebra. They are inserted into the 
spinous procesmes sd latnine of a1! the reste re from the sacrum to 

e axis, Of the twenty-two fasciculi, six are lumbar, twelve dorsal, 
and four cervical. Each fasciculus, separate below, spreads out as it 
ascends, and over the next vertebra, is inserted into the four 
or five imm ly above it. The muscle is thick inferiorly ; and 
the uppermost fasciculus larger than those immediately below it 

Belations.—By its supery surface with the longissimus dorsi, 
semi-spinalis dorsi, and eemi-spinalis colli. By its deep surface with 
the lamine and spinous processes of the vertebral column, and in 
the cervical region with the ligamentum nuche, 

The ROTATORES SPINZ are situated in the dorsal region 
beneath the multifidus spine ; they are eleven in number, and arise 
from the upper and back of the transverse processes, and are 
‘inserted into the laming: and roots of the spinous processes. 

The INTERSPINALES are small muscular slips arranged in 
irs and situated between the spinous processes of the vertebra. 

the cervical region there are tix pelts of these muscles, the first 
being placed between the axis and third vertebra, the sixth between 
the last cervical and first dorsal ; they are attached to the apices of 
the spinous processes, and are separated by the interspinous liga- 
ments. In the dorsal region, rudiments of these muscles are occasion- 
ally met with between the upper and lower vertebra, but are absent 
in the rest. In the lumbar region there are six pairs of interspinales, 
the first pair occupying the interspinous space between the last 
dorsal an f first lumbar vertebrae, the last, the space between the 
fifth lumbar and sacrum. They are thin, broad, and imperfect] 
developed. Rudimentary interspinales are occasionally met with 
between the sacrum and coccyx ; these are the analogues of the 
caudal muscles of brutes; in man they are named collectively the 
extensor coccygis (sacro-coccygeus posticus). 

The INTER-TRANSVERSALES are small quadrilateral 
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muscles situated between the transverse processes of the vertebree, 
In the cervical region they are arranged in pairs ing with 
the double conformation of the transverse processes, the vertebral 


Processes, of posterior 
inter-transversales exist in the form of small muscular fasciculi 
extended between the Sree’ rocesses of the lumbar vertebrae. 

The LEVATORES COST. are divided into long and 
short. The short (breves), twelve in number at each side, arise from 
the apex and lower border of the transverse process of the last 
cervical and eleven upper dorsal vertebree; and pase downwards 
and outwards, radiating in their descent, to be tnserted into the 
sper border of all the ribs, between the tuberosity and angle. 

1 uppermost muscle is the smallest, and their breadth increases 
from above downwards, 

The long muscles, four in number at each side, aris from the 
transverse processes of the doreal vertebra, the seventh to the tenth, 
and are inserted into the four lower ribs; each muscle passing over 
a rib in its descent, and being attached to the rib below as far as its 
angle. The long muscles lie superficially to the short ones and 
increase in size from above downwarda. 

Relations. —By their superficial surface with the eacro-lumbalis, 
longissimus dorsi, and transversalis cervicis. By their deep surface 
with the ribe and intercostal 3, the short muscles close the 
intercostal spaces, and are united by their external border with the 
external intercostals, 

Nerve Supply.— The multifidus spine, interspinales, inter- 
transversales, and levatores costarum are supplied by branches from 
the posterior divisions of the spinal nerves, from the atlas to the 


sacrum, 

With regard to the origin and insertion of the muscles of the 
ack, the student should be informed that no exact regularity 
attends their attachments. At the best, a knowledge of their precise 
connections, even were it possible to retain it, would be but a 
Darren information, if not absolutely injurious, as tending to exclude 
more valuable learning. We have therefore arranged a plan, by 
which they may be more easily recollected, placing them in a tabular 
form (pp. 278, 279), that the student may see at a glance the origin 
and insertion of earh, and compare the natural grouping and 
similarity of attachment of the various layers. In this manner 
their actions ulso will be better comprehended, and learned with 
greater facility. 

In examining the table, the student will observe the constant 
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recurrence of the number four in the origin and insertion of the 
muscles, Sometimes the four occurs at the top or bottom of a 
region of the spine, and juently includes part of two regions, 
taking two from each, as in the case of the serrati. in, he will 
perceive that the muscles of the uy half of the table take their 
origin from spinous processes, ‘pass outwards to transverse, 
whereas the lower half arise mostly from transverse processes. To 
the student we commit these reflections, and leave it to the peculiar 
tenor of his own mind to make such arrangements as will be best 
retained in his memory. 

Actions.—The upper fibres of the traperins draw the shoulder 
upwards and backwards; the middle fibres, directly backwards ; the 
lower, downwards and backwards. The lower fibres also produce 
rotation of the scapula on the chest, tilting the lower angle of that 
bone forwards and upwards, and carrying the upper angle slightly 
downwards and inwards ; in this way the glenoid cavity is directed 
obliquely upwards and outwards, and the trapezius thus performs 
an important part in the elevation of the arm above the shoulder. 
If the shoulder be fixed, the upper fibres will flex the spine towards 

ing side. The Jatissimus dorsi is a muscle of the 
arm, drawing it backwards and downwards, and at the same time 
Totating it inwards; if the arm be fixed, the latissimus dorsi will 
draw the spine to that side, and, raising’ the lower ribs, be an in- 
ratory muscle ; and if both arms be ‘txed, the two muscles will 
draw the whole trunk forwards, as in climbing or walking on 
crutches. By essing over the inferior angle of the scapula it binds 
that bone to the thoracic wall, and by being folded round the axil- 
lary border it limits the outward projection of the same angle when. 
the arm is raised. The levator angali scapule lifts the upper angle 
of the scapula, and with it the entire Thoulder ; the Thomboi lei 
carry the scapula and shoulder upwards and backwards, and approxi- 
mate the inferior angle of the scapula to the spine. 

‘The serrati are respiratory muscles acting in opposition to each 
other, the serratus posticus superior drawing the ribs upwards, and 
thereby expanding the chest ; the inferior drawing the lower ribs 
downwards, and diminishing the cavity of the chest. The former is 
an inepiratory the latter an expiratory muscle. The splenii mus- 
cles of one side draw the vertebral column backwards and to one 
side, and rotate the head towards the corresponding shoulder. The 
muscles of opposite sides acting together, draw the head directly 
backwards, ey are direct antagonists of the sterno-mastoid 
muscles. 

The sacro-lumbalis with its accessory muscle, the longissimus dorsi 
and spinalis dorsi, are known by the general term of erector spine, 
which sufficiently expresses their action. They keep the spine sup- 
ported in the vertical position by their broad origin from below, 
and by their insertion, by distinct tendons, into the ribs and spinous 
processes. Being made up of a number of distinct fasciculi, which 
act alternately, the spine is kept erect without fatigue, even when 
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the muscles have to counterbalance a corpulent abdomen. The 
continuations upwards of these muscles into the neck preserve the 
steadiness and uprightness of that region. When the muscles of 
one side act alone, the neck is rotated on its axia The come 
being attached to the occipital bone, draws the head backwards, and 
counteracts the muscles of the anterior part of the neck. It assiste 
alzo in the rotation of the head. 

The semi-spinalis and multifidus spine muscles act directly on the 
vertebrey, az contribute to the general action of supporting the 
vertebral column erect. 

‘The four little muscles situated between the occiput and the first 
two vertebra, effect the various movements between these bones ; 
the reeti producing the antero-posterior actions, the obligué the rota- 

motions of the atlas on the axia, 
actions of the remaining muscles of the spine, the rotatores 
spine, inter-spinales, and inter-transversales, are expressed in their 
names, They approximate their attachments, and assist the more 
Powerful muscle in preserving the erect position of the body. 
The levatores costarum raise the posterior parts of the ribs, and are 
robably of service in preserving the articulation of the ribs from 
isplacement, as well as in raising them in inspiration, 
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MUSCLES AND FASCIA: OF THE THORAX. 


‘The principal muscles situated on the front and sides of the thorax 
belong in their actions to the upper extremity, with which will 
be described. ‘They are the ralis major and minor, wins 
and serratus magnus The thoracic muscles, whieh appertain 
exclusively to the actions of the ribs, are the— 

External intercostals, Subcostals, 
Internal intercostals, ‘Triangularis sterni, 

‘The intercostal muscles ars two planes of muscular and tendinous 
fibres directed obliquely between adjacent ribs and closing the inter- 
costal They are seen partially on the reflection of the 
toral muscles, or on the inner surface of the chest, The tri a 
sterni is within the chest, and requires the removal of the anterior 
part of the thorax to bring it into view. 

Fascra#,—A thin layer of fascia covers the external surface of the 
external intércostal, and the inner surface of the internal muscle 
and a still finer layer is interposed between them. The surface 
layers become thicker in front, where the external intercostal is defi- 
cient, and behind, where the internal intercostal is wanting, 

‘The EXTERNAL INTERCOSTALS, eleven on each side, com- 
mence posteriorly at the tubercles of the ribs, and advance forwards 
to the costal carti where they terminate in a thin aponeurosis 
which is continued onwands to the sternum. Their fibres are directed 
obliquely downwards and forw: pursuing the same line with 
thore of the external oblique muscle of the abdomen. They are 
thicker than the internal intercostals, and more tendinous in. 


structure. 

The INTERNAL INTERCOSTALS, alco eleven on each side, 
commence anteriorly at the sternum, and extend backwards as far as 
the angle of the ribs, whence Har ap lee to the vertebral 
column by a thin a] ix Their fil are directed obliquel; 
downwards and backwards, corresponding with those of the 
eee muscle of the abdomen, and crossing those of the external 

tercostala, 


In structure the intercostal muscles consist of an admixture of 
muscular and tendinous fibres, They arise from the two lips of the 
lower border of the rib, the external from the outer lip, the internal 
from the inner; and are inserted into the upper of the rib 
below, encroaching somewhat on its surfaces 

Nerve 8 .—The intercostal nerves, 

The SUBCOSTALS are nine or ten small muscles situated within 
the thorax at its posterior part, and lying upon the riba 
fibres correspond with that of the intercostales intern, Each muscle 


m1 
arises from the front of a rib, and is tneerted into the front of the rib 
but one below ; the first subcostal is often absent, 


‘ 
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Relations—The external intercostals, by their external surface, 
with the muscles which immediately invest the chest, viz, pectoralis 

jor and minor, serratus magnus, serratus superior and 
inferior, ecalenus Posticus, sacre-lumbalis and longissimus dorel with 
their continuations, cervicalis ascendens and transverealis cervicis, 
levatores costarum, and obliquus externus abdominis. By their 
snternal surface with the internal intercostals, intercostal veasels and 
Rerves and posteriorly with the pleur thin layer of fama bein 
in ¢ internal intercostals, by their external surface Wit 
the external intercostale, and intercoetal veseels and nervee ; by thei 


pl 3 

The TRIANGULARIB STEENI, situated upon the inner wall 

of the front of the chest, arises by a thin aponeurosis from the side 

of the sternum, ensiform cartilage, and sternal extremities of the 

costal cartilages from the third to the sixth or seventh ; it is inserted 

by fleshy digitations into the second, third, fourth, and fifth costal 
ilages and corresponding riba. 

Belationa.—By its external surface with the sternum, ensiform 
cartilage, costal cartilages, internal intercostal muscles, and internal 
mammary veseel, By ite internal surface with the pleura costalis, 
areolar tissue of the anterior mediastinum, and dia] The 
lower fibres of the triangularis sterni are continuous with those of 
the transversalis abdominis. 

Nerve Su Nye te intercostal nerves. 

rt e Respiratory Muscles.—Respiration is produced 

by the alternate enlargement and diminution of the capacity of the 
jorax ; the former resulting in the influx of air, or inspiration, and 
the latter in an expulsion of air, or expiration. The ent of 
the thoracic cavity takes in its three diameters, the ve trans- 
verse, and antero-posterior ; the vertical measurement being increased 
by the descent of the diaphragm which forms the floor of the cavity ; 
the transverse diameter by the elevation and rotation of the ribs, and 
the antero-posterior by the raising of the ribs and forward projection 
of the sternum. Ordinary tranquil inspiration is performed by the 
descent of the diaphragm and the elevation of the ribe and sternum 
by means of the intercostal muscles; when the act is more forcibly 
performed these are aided by the levatores costaram, salene muscle 
and serratus posticus superior. In ‘ingpiration the ecapula is 
fixed by ‘means of the ‘muscles what nme it with the vertebral 
column ; the porerfl muscles which pass from the shoulder to the 
ribe are then brought into play, and by their action elevate the ribs; 
these are the pectoralis major and minor, serratus magnus, and latis- 
simus dorsi. Much difference of opinion prevails as to the action 
of the external and internal intercostals, many anatomists adhering 
tothe theory taught by Hamberger that the external are inspiratory, 
and the internal expiratory muscles; while others accept the view 20 
forcibly expounded by Hutchinson that the whole of the external and 
the part of the internal lying between the costal cartilages act in 
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inspiration, and the rest of the internal intercostals in expiration. 
But on the whole the weight of evidence seems chiefly to support 
the theory that both muscles act in common as muscles of inspiration, 
by rasing the ribs and oo increasing the capacity of the thorax 

inary tranquil expiration is not muscular act but an elastic and 
mechanical recoil, due to the elasticity of the lung-substance and the 
recoil of the chest wall after the muscles of inspiration have ceased 
to act. In forced expiration all the muscles which depress the ribs 


are brought into action, more especially those forming the abdominal 
wall (obliqui, transverealia, and recti), and the triangularis sterni 
and escro-lumbalia. Lastly, it should be noted that certain muscles 


turnally classed. with thoee of expiration, from thelr being attached 
to the lower ribs, may in consequence of that attachment assist in 
inspiration, by giving @ point o! tion and suj for the action 
of the diaphragm ; auch ae the serratus postious inferior and quad. 
ratus lumborum. 


MUSCLES AND FASCLE OF THE ABDOMEN. 
‘The muscles of the abdominal region are the— 


Obliquus externus (descendens), Rectus, 

Obliquus internus (ascendens), Pyramidalis, 

Cremaster, ratua Jumborum, 

‘Transversalis, parvus, 
Diaphragm. 


Dissection.—The dissection of the abdominal muscles is to be 
commenced by making three incisions :—The first, vertical, in the 
middle line, from over the lower part of the sternum to the pubes; 
the second, transverse, from the top of the first incision across the 
chest, as far back as the knife can be carried ; the third, oblique, 
from the umbilicus, downwards and outwards, to the anterior supe- 
rior spine of the ilium. The three flaps included by these incisions 
should then be dissected back in the direction of the fibres of the 
external oblique muscle, beginning at the angle of each. The in- 
tegument and superficial fascia should be dissected off separately, 
80 as to enable the student to examine the relation of the vessels to 
the parte connected with hernia. 

Fascta.—The superficial fascia of the lower part of the abdomen 
deserves special attention in consequence of its relation to hernia and 
other surgical affections. It consists of two layers between which 
the superficial vessels are placed. They are the superficial epigas- 
tric, circumflex iliac, and external pudic arteries and: veina; and the 
cutaneous lymphatics. The superficial or fatty layer is continuous 
with that of the abdomen above and thigh below, and is in con- 
tact with the skin. Its thickness depends on the general fatness of 
the subject, sometimes being little more than a membranous web, 
sometimes of considerable thickness, Along the groin the inguinal 
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The EXTERNAL OBLIQUE MUSOLE (obliquus externus ab- 
dominis, descendens) is the external flat muscle of the abdomen. 


Its name is derived from the obliquity of ite direction, and the 
descending course of its fibres, It arises by fleshy digitations from 


above the umbilicus. 
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the extemal sxxface of the eight inferie xibe the five a digita- 
tions being received between ling processes serratus 
magnus, the three lower, of the Tatiesimus dove, ‘The fleshy fasciculi 
proceeding from this extensive origin terminate on the front of the 
abdomen in # broad aponeurosia, and posteriorly are saserted into the 
cuter lip of the crest cf: the ilfum for two: i ene and into 

anterior superior spi process. e is is united, in 
front, by its under surface, with that of the iquus internus, form- 
ing the anterior wall of the sheath of the rectus, and is nserted into 
the linea alb, front of the pubes, spine of the pubes, and pectines! 


ligament; the insertion into the pectineal line is Gimbernat’s 


triangular opening formed by the separation of the fibres of the 
aponeurosis of the external oblique. [t is oblique in direction, and 
mds with the course of the fibres of the aponeurosis. It is 
bounded below by the crest of the pubes; on either side by the 
borders of the aponeurosis, which are termed pillars; and above by 
some curved fibres (ntereotumnar) which originate from Poupart’s 
ligament, and cross the upper angle of the ring, to give it strength. 
The external ilar, which is at the same time inferior from the 
obliquity of the opening, is inserted into the spine of the pubes; 
the tnternal or superior pillar forms an interlacement with its fellow 
of the opposite side over the front of the rymphysis pubia The 
inner fibres of the outer pillar behind the spermatic cord and 
internal pillar of the ring, and expanding into a thin trian 
sheet, interlace with the cot nding fibres of the opposite side on 
the back part of the crest and symphysis pubis; they receive the 


name of triangular fascia. The external abd ring gives 
passage to the spermatic cord in the male, and the round ligament in 
the female : they are both invested in their through it by a 


prolongation of the fascia of the external oblique muscle, the inter- 
columnar fascia, or fascia i 

The pouch of inguinal hernia, in passing through this opening, 
receives the intercolumnar fascia as one of its coverings. 

Relations.—By its external with the superficial fascia, 
integument, cutaneous vessels and nerves, particularly the super- 
ficial epigastric and superficial circumflexa ilii vessels, and latissimus 
dorsi, by which it is overlapped posteriorly. By its internal surface 
with the internal oblique, lower part of the eight inferior ribs and 
intercostal muscles, cremaster, tie cord in the male, and 
round ligament inthe female. ‘The upper border of the external 
oblique is continuous with the pectoralis major. 

Nerve Supply.—Anterior branches of the lower intercostals. 

Dissection.—The external oblique is now to be removed by 
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making an incision from the anterior superior spine of the ilium 
towards the umbilicus as far as the aponeurosis can be separated 
from the subjacent muscle, From this point an incision is to 
be made to the crest of the pubis, and the aponeurosis included in 
these incisions to be fumed. down to Poupart’s ligament. The 
remainder of the muscle may be removed by carrying a perpen- 
dicular incision from the end of the first up to the chest, and dis- 
secting off the aponeurosis and muscle. 

The INTERNAL OBLIQUE MUSOLE (obliquus internus abdo- 
minis, ascendens) ia the middle flat muscle of the abdomen. It 
arises from the outer half of Poupart’s ligament, from the middle of 
the crest of the ilium for two-thirds ite length, and from the fascia 
lumborum. _Its fibres diverge from their origin, those from Poupart’s 
ligament curving downws those from the anterior part of the 
crest of the ilium passing transversely, and the rest ascending 
obliquely. The muscle is inserted into the ineal line and crest 
of the pubes, linea alba, and lower border of the four inferior ribs, 
At its origin from the fascia lumborum it becomes the bond of 
union between the aponeurosis of the transversalis and that of the 
latissimus dorsi. 

‘Along the upper three-fourths of the linea semilunaris, the 
aponeurosis of the internal oblique separates into two lamellre, which 
pass one in front, the other behind the rectus muscle to the linea 
alba, where they are inserted ; along the lower fourth, the aponeurosis 
does not divide, but passes in front of the rectus. "The two layers, 
which thus enclose the rectus for its upper three-fourths, consequently 
form for it a sheath, which is absent at its posterior inferior part. 

The lowest fibres of the internal oblique are inserted into the 
pectineal line of the pubes in common with those of the trans- 
versalis muscle. Hence the tendon of this insertion is called the 
conjoined tendon of the internal oblique and transversalis. This tendon 
is situated directly behind the external abdominal ring, and serves 
to strengthen what would otherwise be a weak point in the abdomen. 
Sometimes the tendon is insufficient to resist the internal pressure 
and is forced through the external ring ; it then forms the distinctive 
covering of direct inguinal hernia. 

The spermatic cord passes beneath the arched border of the 
internal oblique muscle, between it and Poupart’s ligament. The 
interval between this lower border and Poupart’s ligament is there- 
fore called the spermatic or inguinal canal, During its passage 
some fibres are given off from the lower border of the muscle, which 
accompany the cord downwanls to the testicle, and form loops 
around it; this is the cremaster muscle. In the descent of oblique 
inguinal hernia, which travels the same course as the spermatic cord, 
the cremaster muscle forms one of its coverings. 

The CREMASTER, considered as a distinct muscle, arises from 
the middle of Poupart’s ligament, and forms a series of loops upon 
the spermatic cord. A few of its fibres are inserted into the tunica 
vaginalis, the rest (crus internum) ascends along the inner side of 
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the cord, to be inserted, with the conjoined tendon, into the pecti- 
neal line of the os pubia. Where the muscle spreads out over the 
tunica vaginalis and spermatic cord it receives the name of cre- 
masteric fascia. 
Belations.—The internal oblique is in relation by its external 
siface with the external oblique, latissimus dorsi, spermatic cord, 
external abdominal ring. By its internal surface with the 
transversalis muscle, fascia transversalis, internal abdominal ring, 
and spermatic cord. By its lower and arched border with the 
spermatic cord; forming the upper boundary of the spermatic 


‘The cremaster is in relation by its external surface with the 
aponeurosis of the external oblique and intercolumnar fascia; by 
ite internal surface with the fascia propria of the spermatic cord. 

Dissection.—The internal oblique muscle is to be removed by 
making an incision from the anterior superior spine of the ilium 
horizontally inwards to the edge of the rectus, another at right 

to this near the margin of the latter muscle to the ribs; the 
muscle is then to be separated from its anterior connections and 
turned backwards, Some di of care will be required in per- 
forming this dissection, from the difficulty of distinguishing between 
this muscle and the one beneath. A thin layer of cellular tissue 
is all that separates them for the greater part of their extent. Near 
the crest of the ilium the deep circumflexa ilii artery ascends between 
the two muscles, and forms a guide to their separation; but just 
above Poupart's ligament they are so closely united that separation 
is impossible. 

Nerve Supply.—Tlio-inguinal and ilio-hypogastric of first lumbar, 
and anterior branches of lower intercostals. 

The TRANSVEBSALIS is the internal flat muscle of the abdo- 
men, and is transverse in the direction of its fibres, as implied in 
its name. It arises from the outer third of Poupart’s ligament, from 
the anterior two-thirds of the internal lip of the crest of the ilium ; 
from the transverse processes of the lumbar vertebre through the 
medium of the posterior aponeurosis, and from the inner surface of 
the six inferior costal cartilages, The superior fibres, proceeding 
from the cartilage of the seventh rib, are inserted into the ensiform 
cartilage ; the inferior fibres, proceeding from Poupart’s ligament, 
curve downwards to be tnserted by means of a tendinous expansion 
common to it, and the internal oblique, the conjoined tendon of the 
internal oblique and tranaversalis, into the pectineal line of the pubes ; 
while the fibres intermediate between these points terminate near 
the outer border of the rectus in an aponeurosis, which is continued 
onwards to the linea alba. The upper portion of the aponeurusis, 
closely united with the posterior lamella of the aponeurosis of the 
internal oblique, assists in forming the posterior wall of the sheath 
of the rectus, while the inferior portion, commencing at a point 
midway between the umbilicus and pubes, is continued with the 
undivided aponeurosis of the internal oblique in front of the rectus, 

















the lumber vertebrea; the middle lamella, of considerable thickness, 
to their apices; the posterior layer receives the attachment of the 
of the internal oblique, and farther back, near 


of the latimimus dors, Between the anterior and middle is 

Todged the quadratus lumborum ; and between the middle and 

Boslerior layer, the erector gping ‘and multifidus spine, which ae 
wus furnished with aponeurotic sheaths, 

—By its external surface with the internal oblique, the 
internal surface of the six lower ribs, and internal intercostal 
muscles. By its internal surface with the transversalis fascia, which 
separates it from the peritoneum, with the psoas magnus, the lower 
part of the rectus and pyramidalis. The spermatic cord and oblique 

inal hernia neath the lower border, but have no direct 
relation with it, "The upper border is continuous with the diaphragm 
and triangularis sterni, 


RECTUS ABDOMINIS—PYRAMIDALIS. 289 


Nerve .— Anterior branches of lower intercostals, 
erg pe ee ag bree Bey omega eg oredr 


micaia andthe coterasl call of the sheath, The aheeth "Soutains 
the zectue and idalis m1 


ABDOMINIS ari 
Seite eaten oe 
digitations into the outer surfaces of the i 


between these its; when a fourth hone it occurs below 
i ao eiieeaareneeen 
ribs of reptiles, and rarely extend completely through the musc! 
fons ite external with "he anterior lamella of 
Rye seeearc of in of the internal oblique, below with the aponeurosis 
of the trans with the pyramidalis, By its internal 
surface with thee onsen cartilage, cartilages of the ribe from the 
fifth to the ninth, Posterior lamella of the internal oblique, peri- 
toneum, and epigastric artery and 

Nerve Supsly.—The ilis-hypogastric and anterior branches of 
intercostal nerves, 

The PYRAMIDALIS aries from the crest of the os pubis in 
front of the rectus, and is inserted into the linea alba at about mid- 
way between the uinblicus and pubes. It is encloed in the sheath 
with the rectus, and reste against the lower part of that muscle ; it is 
sometimes abeent: The ios 

ferve Supply.—The ilio-| nerve. 

The rectus may now be divided crows the middle, and the two 
ends drawn aside for the purpose of examining the mode of con- 
struction of its sheath. 

Sheath of the Rectus.—This is formed, 4 ts front, for the upper 
three-fourths of its extent, by the a) of the external oblique 
and anterior lamella of the inte! oblique ; behind by the posterior 
lamella of the internal oblique and aponeurosis of the transversalis. 
Midway between the umbilicus and the pubes, the posterior wall of 
the sheath terminates in a thin curved’ margin (semilunar fold of 
Douglas), the aponeurosis of the three muscles passing, below this 
point, altogether in front of the rectus. 

Fascta Transversatia —This is a thin fibrous membrane which 
lines the inner surface of the transversalis muscle and the other 
structures which form the abdominal wall where that muscle is 
absent. It is continuous behind with the iliac, and below with the 
pelvic fascia. It is strong and tough at the lower part tS the 
abdomen, but at the upper, where it is continued on to the diay 
it ia little more than loose areolar tissue. In the centre a es so 
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back part of the eheath of the rectus, and where that is absent lines 
the rectus muscle and is attached to the crest of the pubis. At the 
sides it is attached suet Poona lip of the eae of the alia and 
along the whole length of Poupart’s ligament, where it is cone: 
to the fascia lata, and for the outer half of the ligament to the iliac 
fascia which joins it behind. The union of these three fascis takes 

lace rather under than in Poupart’s ligament, which could therefore 
Be cut away, leaving them connected together as a firm fibrous cord, 
to which is given. the name of the ora crural arch, tt the inner 

ol yu} ’s ligament it is into the thigh, forming 

the anterior part of the sheath of de femoral iets tt 1e posterior 
part is formed of a similar prolongation of the iliac fasci 

The internal abdominal is'an opening in this fascia situ- 
ated about half-way between the anterior su) spine of the ilium 
and the symphysis of the pubis, and half an inch above Poupart’s 
ligament. Itis oval in form, the lower edge being strong, the upper 
thin and weak. Through this opening the spermatic cord in the 
male passes to the testicle, and the round li nt of the uterus 
in the female to its insertion over the pubia. From the edges of the 
rings funnel-shaped tube of transversalis fascia is given off which 
surrounds the structures forming the tic cord. This is the 
infundibuliform fascis, sometimes called the fascia propria of 
the cord. The internal abdominal ring, therefore, is simply the 
funnel-shaped mouth of this tube, and it is situated immediately 
external to the deep epigastric artery round which the spermatic 
cord turns in its passage the abdomen to the scrotum. 








SURGIOAL ANATOMY OF INGUINAL HERNIA 


Inguinal hernia is of two kinds, oblique and direct. 

In OBLIQUE INGUINAL HEENIA the intestine escapes 
from the cavity of the abdomen into the spermatic or inguinal canal, 
through the internal abdominal ring, pressing before it a pouch of 
peritoneum which constitutes the vial sac, and distending the 
infundibuliform process of the transversalis fascia, After emerging 
through the internal abdominal ring it ‘firstly beneath the 
lower and arched border of the transveradlis, muscle | then beneath 
the lower border of the internal oblique muscle ; and finally through 
the external abdominal ring, in the aponeurosis of the external oblique. 
From the transversalis muscle it receives no investment; while 
passing beneath the lower border of the internal oblique it obtains 
the cremaster muscle; and on escaping at the external abdominal ring, 
receives the intercolumnar or spermatic fascia. So that the cover- 
ings of an oblique inguinal hernia, after it has emerged through the 
external abdominal ring, are, from the surface to the intestine, the— 


Integument, Cremaster muscle, 


Superficial fascia, ‘Tranaversalis, or infundibuliform fascia, 
Intercolumnar fascia, Peritoneal sac. 
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outer extremity. ‘These relations may be more distinctly illustrated 
dy the following plan :-— 


Above. 
Lower border of internal oblique 
and transversalis, 
In Behind, 

ternkl oblique Sores of Conjoined "tendon of 
el oblique fibres of jo ndon of 
fiona Rigas a Tngainal canal, internal obligue and 
cremaster. transvervalis. a 





lar fascia, 


Below. 
Grooved border of Poupart’s ligament. 


‘There are three varieties of oblique inguinal hernia: common, 
congenital, and infantile, 4 





a 
hernie, ‘the sac con- an infantile hernia, 
the re- tinuous with the showin ‘the ponies, 

Ct a oo 
ginalis testis. 


Common oblique hernia is that which has been described above. 

Congenital hernia results from the non-closure of the pouch of 

ritoneum carried downwards into the scrotum by the testicle, 

luring its descent in the frtus. In consequence of this defect, the 
intestine at some period of life is forced into the peritoneal canal, 
and descends through it into the tunica vaginalis, where it lies in 
contact with the testicle; so that congenital hernia has no proper 
sac, but is contained within the tunica vaginalis. The other coverings 
are the same as those of common inguinal hernia. 

Infantile or encysted hernia is that form of protrusion in which 
the pouch of peritoneum forming the tunica vaginalis is only par- 
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tially closed. The connection with the abdomen is completely closed 
at the inguinal canal, but the rest of the tube remains in its origi 
state, and when a hernia makes its way into the scrotum it lies behit 
the enclosed tunica vaginalis, So that the surgeon, in operating 
tHe fiat and sccond‘lnyer being thereof tho tunica vegaali, the 

6 secon 1088 e tunica vaginali 
third the true sac of the he hernia. 

DIRECT INGUINAL HEENIA has received its name from 
posing directly through the external abdominal ring, and forcing 

it the opposing pari ‘This portion of the wall of the 

abdomen is by the conjoined tendon of the internal 
oblique and transversalis, which is pressed before the hernia, and 
forms one of its investments. Its coverings, therefore, are the— 


Integument Conjoined tendon, 
Superficial fascia, ‘Traneversalis fascia, 
Intercolumnar fascia, Peritoneal sac. 


Direct inguinal hernia differs from oblique, firstly, in never attain- 
ing the satse bulk, in consequence of the resietivg nature of the 
conjoined tendon of the internal oblique and tranversalis and trans- 
versalis fascia ; secondly, in its direction having a tendency to pro- 
Sade from the middle line rather fant for sits ny, in 
making for iteelf a new passage e_abdomi tes, 
inst of following a natural channel ; and fourthly, in te rela” 
tion of the neck of its sac to the epigastric artery ; that vessel lying 
to the outer side of the opening of the sac of direct hernia, and to 
the inner side of that of oblique hernia. 

All the forms of inguinal hernia are designated scrotal, when they 
have descended into the scrotum; the ol ligne inguinal is most 
frequently found in this situation, from its following the couree of 
the spermatic cord. 


‘MUSCLES OF THE POSTERIOR WALL OF THE ABDOMEN, AND 
DIAPHRAGM. 


Dissection.—The next two muscles can be examined only when 
the viscera of the abdomen are removed. To see the quadratus 
Jumbot it is aleo n to divide and draw aside pres 
muscle and the anterior Tamella of the posterior aponeurosia of the 
transve! 

The QUADRATUS LUMBORUM is concealed from view 
by the anterior lamella of the posterior aponeurosis of the trans- 
versalis muscle, which is inserted into the bases of the transverse 

of the lumbar vertebra, When this lamella is divided, 
the muscle will be seen to consist of two portions :—one, the 
eternal, arising from the ilio-lumbar ligament and outer lip of the 
crest of the ilinm for two inches in extent, and inserted into the 
apices of the transverse processes of the four upper lumbar vertebra 





and by the serous revere ec ae steeper pe bata 


Aa ion of an; ion of the contents of the abdomen 
Z peverasion ay portic Bis ca d d through 
The tun! orton consists of a right and left lateral half (pi- 
lars, crura); each of which is composed of three smaller pillars or 
crara, internal, middle, and external, 
The crura arise from the front and lateral aspect of the bodies of 
the first, second, and third lumbar vertebre, from the intervertebral 
substance between the first, second, third, and fourth, from the 


whole length of the posterior border of the central tendon. 
‘The origin of the crura takes place by a strong tendon, from which 
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MUSCLES OF THE ABDOMEN. 


[eb treet por pages op pepe dn ple 
raseenra eee the larger and 
left smaller and lengthened 


inthe Ve penis he cE Ee eric nttdis leaner 


i: 
rat 


ous centre; figure 2 
‘on the leftorainallest 
the right oy 
4 
Pascioulus from the 
ensiform A 
‘ swall 
the oervos ase 


ie 
F iat ye 
Heatly 





for the passage of the inferior vena cava and a branch of the 

yeroes # imusetlar opening of an elliptical shape formed. by the 
face illars SS the crura, the esophageal, ira oe te 
the and mogastric nerves 7 at] ¢ aortic, form 

bya tendinons arel thrown from the tendon of oue crus 10 that of 


the other, beneath which the aorta, vena bee ont 
thoracie duet. The great ct lacie nerve passes through the in 
phragm between the in and middle pillarof the crus ; the leser 


splanchnic nerve escapes between those fibres of the external pillar 
which proceed from the ligamentum arcuatum internum, The 
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omen oe here hong tee the Soom Pertcardium, 
am 5 
on the left wit ar hind wit the kite it with the: 


circumference wi 

. ensiform cartilage, ribe, intercostal muscles, and vertebral 
column. 

Nerve 81 Te phrenic nerve, derived from the third, 
for and fifth cervical. 

Actions of the Muscles of the Abdominal Wall and the Diaphragm.— 
The external oblique muscle, acting singly, draws the thorax towards 
the pelvis, and twists the body to the opposite side, Both m 
acting er, flex the thorax directly bs the pelvis The int 
oblique of one side draws the chest downwards and oneness both 
together bend it directly forwards. Either 
acting 7, Will diminish the size of the abdomen on ite own 
side, and together will constrict the entire cylinder of the 
cavity. The recti muscles, assisted by the pyramidales, flex the 
thorax towards the pele, and, throu; 4 the medium of the lines 
franevereny are enabled to act when their sheath is curved in 
by the action of the tranevereales, The pyramidales are tensors of 
the linea alba. The abdominal are expiratory muscles, and chief 
agente in expulsion ; by their action, the foetus is expelled from the 
uterus, the urine from the bladder, feeces from the rectum, bile from 
the gall-bladder, ingesta from the stomach and bowels in vomiting, 
aud mucusand irritating subetaaices fom the bronchial tubes, trachea, 
an nasal pamce luring coughing and sneezing. To produce these 
effects, the act together. Their violent and continued action 
produces hernia, and, acting spasmodically, they may occasion rup- 
ture of the viscera. The guadratus lumborum draws the last rib 
downwards, and is an expiratory muscle ; it also serves to bend the 
vertebral column to one or the other side. The peoas parvus is 
aa tensor of the iliac fascia, and, taking its fixed origin from below, 
may assist in flexing the vertebral column forwards. ‘The diaphragm 
is an inspiratory muscle, and the sole agent in tranquil inparation. 
When in action, the muscle is drawn downwards, ite plane : being 
rendered oblique from the level of the ensiform that 
of the upper umber vertebra. “During relaxation ton note, and 
encroaches considerably on the sarily of the ticularly at 
the sides, where it corresponds with the lungs see it assists the 
abdominal muscles powerfully in a expulsion, every act of that kind 
being preceded or accompanied by inspiration. Spasmodic action 
of the’ diaphragm produces ecragh and sobbing, and its rapid 
alternation of contraction and relaxation, combined with laryngeal 
and facial movements, laughing and crying. 


MUSCLES OF THE PERINEUM. 


$ 


MUSCLES AND FASCLE OF THE PERINEUM. 
are situated in the outlet of the 


muscles of the perineum 
Pelvis, and consist of two groups, one of which belongs expecially to 
of the ‘anal. To these may be added the muscles of 
the coccyx. The muscles of the perineal region in the male are the— 
Accelerator urins, Sphincter 
‘Transversus perinei, Coccygeus, 
Compressor urethree, 


ale tet Oe ofthe perinenes, Ande: this aie 
inate lt chad be Seon tpn the Jat ‘A large 


The superficial 
with the raphé at the middle line and with the external border of 
the sphincter ani, and is continuous, by its circumference, with the 


coceyx behind. In the posterior part of the perineum it is loaded 
i fll up the dehio-rectal pos, 


PERINEAL FAasoLz. 


The deep or membranous layer of the superficial fascia, is 
of Colles, Hea in close contact with the muscles and au paren 
of the yam, packing them into their places, side i 
Se ae ee aa medeate, cot 
ment is continued forwards and outwards on to the fascia lata 
thigh, where it becomes continuous with Scarpe’s fascia. It is 
longed backwards as far as the transversalis perinei muscle, 
the posterior border of which it turns to be united to the 
Perineal Sarin. a which te manecle sts. At this point these two 
are blended together, and are then continued backwards on 


EE 


age 


3 
a 
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of the perineum, but could find its way, as it often does, into the 
scrotum and up over the abdomen. 





Fro. 202.—The puble arch and fascia, 5 
‘cial perinea fascia divided by a -shaped incision into three 
are turned over the ‘pubes 


entrance of the latter into the bulb. ‘Projections of the 
Corresponding with the position of Cowper's glands. 


The dee} rineal fascia or triangular ligament of the urethre 
isa strong Sppneunetic sheet which is stretched across the inter-pubic 
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Seussverselis: patina! muscle, it has attached to it the deep layer of 
the superficial fascia, and with it is pro] back on the levator 
ani muscle, as the anal fascia. At an and a half from the 
symphysis pubis, in the middle line, it is connected to the central 
ous point of the perineum. The deep perineal fascia may 
therefore be described as a complete bag-like floor to the pelvis, con- 
tinued in front to the sab pubic ligament, behind, over the levator 
ani to the coccyx, on each side to the ramus of the pubes and ischium, 
and behind these to the white line of separation between the parietal 
or obturator and the visceral or internal lay ers of the pelvic fascia. 
But the part stretched across the arch of the pubes is that to which 
the name of triangular ligament is restricted. About an inch below 
the symphysis pubis it is pierced for the of the membranous 
ion of the urethra, which is contained between it and the pelvic 
behind, to which is sometimes given the name of posterior 
layer of the triangular ligament. Immediately below the sub-pubic 
ligament the dorsal vein of the penis passes back through it to join 
the prostatic plexus, and on each side! a little in front of this, the 
yudic arteries pass through it to enter the corpora cavernosa penis. 
immediately behind the deep perineal fascia in the anterior half of 
the perineum are situated the com) urethre muscle, the inter- 
udic arteries, the arteries of the bulb, and Cowper's glands, 
besides the membranous part of the urethra, all of which rest on 
that part of the Pelvis fascia which is applied across the pubic arch, 
and to which, as has been stated, is sometimes given the name of the 
ior layer of the triangular ligament. "In the posterior section 
of the perineum, the deep perineal fascia under the name of the 
anal fascia covers the levator ani muscle. The sphincter ani being 
subcutaneous, surrounds the anus, only a little connective tissue 
being interposed between ita fibres and the skin. 

The ACOELERATORES URINE (bulbo-cavernosi) arise from a 
tendinous point in the centre of the perineum, and from the fibrous 
raphé of the two muscles. From this origin the fibres diverge like 
the barbs of a pen; the posterior to be inserted into the triangular 
ligature and ramus of the pubes; the middle, to encirele the corpus 
spongiosum and meet on its upper side; the anterior, to spread out 
on the corpus cavernosum at each side, and be inserted partly into 
its fibrous structure, and partly into the fascia penis, From the last 
insertion a fibrous slip is said to be continued over the dorsal vessels 
of the penis. The posterior and middle insertions of these muscles 
are best seen by carefully raising one muscle from the corpus spon- 
giosum and tracing its fibres, 

Belations.—By their superficial surface with the superficial peri- 
neal fascia, dartos, superficial vessels and nerves of the perineum, 
and, on each side, the erector penia. By their deep surface with the 
corpus spongiosum and bulb of the urethra. 

The (CTOR PENIS (ischio-cavernosus) arises from the 
tuberosity of the ischium and from the ramus of the pubes behind 
the extremity of the crus, and curves around the root of the penis; 
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TRANSVERSUS PERINEL “gor 
to be inserted into the uy surface of the corpus cavernosum, w] 
it is continuous with a ong fascia which covers covers the dorsum wane 


in as its oneeont surface with the euperficial perineal 


oa iyi 


the aresior 
The TEANSVEESUE su erate the ramus of the 
ischium at each side, and is inserted into the central tendinous nous point 
tbs perineum: where is connected with the accelerator uring and 
ani. Occasionally the transversus perinei is of large size, 


9 





perineum are well exhibited in this won 


and spreads out as it approaches the middle line 20 as to become 
fan-shaped. The posterior fibres are continuous with those of the 
muscle of the opposite side ; but the anterior are prolonged forwards 
upon the bulb and corpus spongiosum of the uret and are some- 
times traceable as far as the middle of the penis, when they form a 
breed layer which usurpe the place and office of the accelerator urinz. 
transverse perineal muscle is often found behind the anterior 
uae the lar ligament ; it aries from the ramus of the 
ischium, and meeting with its fellow of the ite side behind the 
bulb of the urethra, is inserted into the back part of the central 
tendinous point, Its fibres conceal Cowper's gland. 
ions.—The superficial muscle is in relation by ite superficial 
surface with the su] perineal fascia, and superficial perineal 
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Dissection —To dissect the compressor urethre, the three preced- 
ing muscles should be removed, so as to render the glistening surface 
of the triangular ligament apparent. This ligament should then be 
carefully dissected away, and the corpus spongiosum penis divided 
through its middle, separated from the corpus cavernosum, and 
drawn forwards in order to put on the atretch the membranous por- 
tion of the urethra, with which the compressor muscles are con- 
nected. compressor urethrs is, however, better scen in a 
dissection made from within the pelvis, after having turned down 
the bladder from its attachment to the os pubis, and removed a 
plexus of veins together with the pelvic fascia. 

The COMPRESSOR URET! (constrictor urethre mem- 


branaces), directed transversely across the perineum above the tri- 
angular ligament, arises from 
their point of union, and from 


e ramus of the pubes and ischium, 
the anterior ligament of the bladder 
and prostate gland. Proceeding 
inwards it civics into two fan- 
fasciculi, superior and in- 

pape which embimce the mem 
branous portion of the urethra, 
and ere sontinndas with the muscle 

the opposite side. The superior 
fascicutus ia continued forwards to 
‘the junction of the crura penis, 
and backwards to the prostate 
gland ; on the upper surface of 
which it is spread out, The in- 
ferior fasciculus is attached to the 
ulb of the urethra in front, and 
extends to the prostate nd. 
behind. A third fasciculus, closely 
united with the two preceding, 
consiats of circular fibres, which en- 









ostertor view of the pubes, 
of bladder and urethra at- 
Body of pubes. 2. Ramus. 
Obturator internua muscle. 5. Por: 
tion of the fundus and neck ‘of the 
bladder Inid open. 6, Prostate gland. 
7. Transverse fibres of the compressor 
Urethres, passing above the urethra, 
8 Similar fibres passing beneath that 


close and form a muscular sheath 
for the membranous part of the 
urethra, and are continuous pos- 
teriorly with the circular muscu- 
lar fibres of the prostate gland. 
Under the name of Wilson’s 
muscles, a fourth fasciculus has 
been described as desceniling ver- 


tically from the body of the pubes, near the symphysis, to unite with 
the superior fasciculus of the compressor urethra. This fasciculus 
is inconstant and its existence doubtful. 


SPHINCTER AND LEVATOR AXI. 993 
Nerve -—The perineal branch of the pudie. 
The in thin and elliptical plane of muscle 


closely adherent to the integument, and surrounding the opening of 
the anus It arises posteriorly in the superficial fascia around the 
coceyx, and by a fibrous raphé from the apex of that bone ; it pasecs 
round the margin of the anus,and is tnseted anteriorly into the 
tendinous centre of the perineum, and into the raphé of the integu- 
scrotum. 


Relations —By its ial surface with the int it. By 
ite deep with erent sphincter, Tovator‘ant cellule 
tieeue, and of the ischio-rectal fosea, and in front with the super- 


pitt SPHINCTER ANT INTERNUS, is muscular band en- 
racing the extremity of the intastine, and formed by an aggregation 
of the’ circular musvular fibree of the rectum ; itis composed of 


unstriped muscle. 

Nerve 8 —The sphincters are mupplied. by the anterior 
branch of the fourth sacral, and inferior hemorrhoidal branch of the 
intel ie 


Dissection —Part of the levator ani may beseen during the dis- 
section of the anal portion of the perineum by removing the fat 
which surrounds the termination of the rectum in the ischio-rectal 
fossa. But to study the entire muscle, a lateral section of the pelvis 
must be made by sawing through the pubes a little to one side of 
the symphysia, separating the bones behind at the sacro-iliac sym- 
Physi and tuiming down the bladder and rectum. The spine of 
the ischium should be cut off with the bone forceps or saw, 80 2s to 
leave it in connection with the levator ani and pelvic fascia, The 
pelvic fascia is then to be carefull: beginning ing Gt the ideo of 
the bladder, and. ing uj ards, until the whole extent of the 


muscle is 
a thin plane of muscular fibres, situated 





The LEVATOR ANI 
at each side of the pelvia. The muscle arises from the inner surface 
of the os pubis near the pubic arch, from the base and upper border 
of the spine of the ischium, and between those points, from a ten- 
dinous arch which occupies the line of division of the pelvic fascia 
into obturator fascia and recto-vesical fascia, Ite fibres descend to 
be inserted into ite fellow of the opposite side beneath the prostate 
land, into the rectum, and behind the rectum into ita fellow of the 
opposite side and the side of the extremity of the coccyx. Its 
anterior fibres are sometimes described separately, under the name 


of levator prostati. 
In the female this muscle has an additional insertion into the 
vagina, 
Belations.—By its external or perineal surface, with a thin layer 
of fascia, by which, and by the obturator fascia, it is se] from 
the abeniaton interous muscle ; with the fat in the ich real fossa, 
i igament, sphincter ani, and posteriorly, gluteus maximus. 
By ita internal or pole surface with the pelvic facie, which separates 


ans MUSCLES OF THE PERINEUM. 


it from the viscera of the pelvis and peritoneum. No posteria 
Dener ie eoinan th he Lestat : 
he 


j Belatona—Dy its internal or Goss surface with the jeans of 

vis and rectum ; by its external surface with the lessor mucro- 

Ba tic ligament ; and by ite borders, with the ame behind, 
and levator ani in front. 

Nerve Supply.—Tho fourth and fifth sacral and coceygeal nerves. 


hela eee estes 
Siulbo-ceraae me cs Urethra. 
mn urator exterue ml 
Mot Harthotfon “ay” Sphincter anf extersuk 244 Sho 
fear, ap, Ghuteuneacinana, at Aste, 


FEMALE PERINEUM.—The muscles of the perineum in the 
female are the same as in the male, and have received analogous 


ree irae of are smaller in size, and are modified to anit the 
‘ifference of form of the organs; they are— 
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Sphincter vagine, Sphincter ani 
Rrector elitoridisy ievator ants” 
‘Transversus perinei, Coccygens, 
Compressor urethres, 


The SPHINCTER VAGINZE: corresponds to the accelerator 

uring of the male ; it aries from the tendinous centre of the peri- 

neum, where it is continuous with the sphincter ani and transversus 

perinei ; and passes forwards on each side of the entrance of the 

vagina, to be snserted into the corpus cavernosum clitesidle, 6 fase. 

clus crossing over this stroektirs. 00,28 to compress the vein of 
itoris, 

The ERECTOR OLITORIDIS aries from the ramus of the 
ischium, and is inserted on each side into the crus clitoridis, It is in 
relation by its inner border with the sphii at vain 

The TRANSVERSUS isa muscle arising on. 
each side from the ramus of the ischium, and snserted into the side 


of the sphincter vaginz. 

The DOMPEESSOR URETHRZ. hes the same origin and 
inesetion, aid exercises the same functions in the female as in the 
male. 

The SPHINOTER ANI and SPHINOTER ANI INTERNUS 
surround the lower extremity of the rectum, as in the male. 

The LEVATOR ANT is inserted into the side of the vagina and 


rectum. 
ube OOOCYGEUS is identical with the same muscle in the 


Nerve Supply.—These muscles are supplied by the same nerves 
as the corresponding muscles of the male perineum. 

Actions.—The acceleratores urine being continuous at the middle 
line, and attached at each side to the triangular ligament by means 
of their posterior fibres, support the bulbous portion of the urethra, 
and acting forcibly, propel the semen, or the last drops of urine from 
the canal. The posterior and middle fibres contribute to the erection 
of the corpus spongiosum, by compressing the venous structure of the 
Uulb ; and the anterior fibres assist in the erection of the entire organ 
by compressing the vena dorsalis, by means of their insertion into 
the fascia penia, The erector penis becomes entitled to its name from 
spreading out on the dorsum of the organ into a membranous expan- 
sion (fascia penis), which compres the dorsal vein during the 
action of the muscle, and especially after the erection of the organ 
has commenced, Erection of the penis results from the retention of 
the blood in the venous spaces of the corpora cavernosi and corpus 

ngiosum, that retention being brought about by the compression 

of the veins of those bodies by the accelerator urine and erector 

penis muscles, The transverse muscles serve to steady the tendinous 

centre, that the muscles attached to it may obtain a firm point of 

support. According to Cruveilhier, they draw the anus backwards 

during the expulsion of the faces, and antagonise the levatores ani, 
u 
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which carry the anus forwards, The compresor urethra, taking ita 
fixed point from the ramus of the ischium at each side, can canines 
the urethra so as to close it completely, after the manner of a 
sphincter. The external sphincter, being & cutaneous muscle, con- 
tracts the integument around the anus, and by its attachment to the 
tendinous centre of the perineum and point of the coccyx, assists the 
levator ani in giving support to the opening during expulsive efforts. 
The contraction of this muscle is usually involuntary, but may be 
made more forcible at will The internal sphincter contracts the 
extremity of the cylinder of the intestine. The use of the levator ant 
is expressed in its name ; it is the antagonist of the diaphragm and 
abdominal expulsory muscles, and serves to support the rectum and 
vagina during their expulsive efforts, Yielding to the propulsive 
action of the abdominal muscles, it enables the outlet of the pelvis 
to bear a r force than a resisting structure, and, on the remis- 
sion of such action, restores the perineum to its original form. Along 
with the coccygeus it inverta the anal border of the rectum after its 
protrusion in defecation. The coccygei muscles restore the coccyx 
to its natural position, after it has pressed backwards during 
defecation or parturition. 


PELVIC FASCIA. 


Dissection.—The pelvic fascia may be most conveniently studied 
by carefully carrying out the following dissection. The muscles 
attached to the right side of the pubic arch and margin of the obtu- 
rator foramen are to be completely removed, along with the obtu- 
rator membrane ; a horizontal cut is then to be made with the saw 
from the upper margin of the obturator foramen into the acetabulum, 
and another at the lower margin of the obturator foramen, the two 
cuts being about an inch apart at the bottom of the acetabulum. These 
are to be joined by a vertical cut with the chisel, and the pieces of 
bone removed ; the margins of the obturator foramen are also to be 
cut away, 60 as to leave only a narrow ring of bone. The obturator 
internus may now be detached from adjacent structures, and removed 
by withdrawing it through the lesser sacro-ischiatic foramen. In 


this way the whole of the outer surface of the pelvic fascia will be 


‘he pelvic fascia is an aponeurotic layer situated beneath the peri- 
toneum, forming a covering to the walls of the pelvis, and reflected 
from its walls upon the viscera. It is attached to the internal surface 
of the palie Dones near the symphysis, to the body of the pubes 
above the origin of the obturator internus muscle, to the pectineal 
line of the brim of the pelvis as far back as the sacro-iliac articula- 
tion, and to the margin of the great sacro-ischiatic foramen. It 
is continuous above with the iliac fascia and transversalis fascia. 
Having descended upon the wall of the pelvis as low as the pubic 
arch in front, and the spine of the ischium behind, it divides in the 
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direction of line drawn between thowe points into two layers, 
‘atthe entscaai layer ia the obturator fascla, it covers in the 
is the ol covers in 
obturator muscle, and is attached to the ramus of the pubes and 
Sechium in front,'and to the tuberosity of the iechinm and falciform 
border of the great sacro-ichiatic ligament below, At its inferior 
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attachment this fascia forms a sheath for the internal pudic vessels 
and nerves, and binds them down to the ramus of the ischium. The 
levator ani arises from the line of division of the two layers of the 


pelvic fascia . 

e internal, visceral, or true pelvic fascia, is a membrane 
which is reflected backwards from the symphysis pubis on the upper 
surface of the prostate gland and neck of the bladder, forming 

of the capsule of the former. Before passing directly backwards it 
is Prolonged down behind the compressor urethra: muscle below the 
sub-pubic ligament, This ci reflected fascia is named the 
anterior ligament of the bladder, and as there is a pouch-like depres- 
sion in the centre, dividing the fascia of one side from that on the 
other, each side rises up in a little curved ridge, so that there are 
two anterior ligaments, The between the two contains, external 
to the fascia, the dorsal vein of the penis before it enters the prostatic 
plexus. At the sides of the pelvis the anterior ligaments are con- 
tinued back into another of the pelvic fascia, which is reflected 
inwards towards the bladder from the line of separation between the 
two layers referred to. This begins as a strong white band, and 
is called the lateral ligament of the bladder; it not only reaches 
the side of the bladder, but is continued over it, although it becomes 
very thin and is almost lost in the cellular tissue over the apex. 


6 

‘vesieal, 7. Ie become continuous with the i of th 
lime. Pecogalar ligamont, but just betiad this they here 

between them the prostate gland, with which they are 20 closely 

attached as to form a strong and unyielding capsule. The under 





Fra. 208—Section of pelvis to show the pelvic fascia from the front. 
portion of this sapecle formed by the anterior half of the recto- 


vesical fascia is the most important. As far back as the buse 
of the prostate gland it is intimately attached to its fibres, but 


Many anatomists deny the existence of the separate layor here described under 
the name of rectal fascia ; it will be noticed that it is shown in Figs, 206 and 207, but 
Se absent from Fig. 208, 
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behind thet spot it is lotely ganeded rth the bladder above 
and rectum below, a us of veins bei: \terpoeed between it and 
the bindder above and st the ‘ides, and’a very loose areolar tissue 
between it and the rectum below. A consideration of these relations 
will explain why an incision in the prostate gland, such as that 





made in lithotomy, must stop short of complete division of that 
organ; otherwise it exposes the patient to dangerous venous 
humorthage from the vesical plexus, or to infiltration of urine 
among the loose areolar tissue above described. 


MUSCLES AND FASCLE OF THE UPPER 
EXTREMITY. 


The muscles of the upper extremity may be arranged into groups 
corresponding with the respective regions of the limbs an follows = 


Anterior Thoracic Region. Anterior Scapular Region. 


Pectoralis major, Subecapularia. 
Pectoralis minor, 
Subclavius, Posterior Scapular Region. 
8 . 
Lateral Thoracie Region. Taberapbnatea 
Serratus magnus, Teres minor, 


0 MUSCLES OF THE UPPER EXTREMITY. 
Acromial Region. 
Deltoid. 
Anterior Humeral Region. Posterior Humeral Region. 
Triceps. 
Bice : 
anticus, 
Anterior Brachial Region. Posterior Brachial Region. 
ee - Superficial Layer. 
Pronator teres, fupinator longus, 
Flexor Extensor » 
carpi radialis, port perme enc 
Flexor sublimis digitoram, Extensor communis dij 
“ia 
Desp Layer. Dosp Layer. 
Flex igitorum, 8 brevis, 
Floror longus poles Elonor oun aetacarpt poli, 
q Extensor primi internodit pollicis, 
Extensor secundi internodii poll., 
Extensor indicia, 
Hanp. 


agnor Region (Thenar), Ulnar Region (Hypothenar). 
ep inpr7 iaaes ‘Abductor minimi digiti, 


Flexor brevis Flexor brevis minimi digiti, 
Adductor pollicis, Flexor ossis metacarpi. 
Palmar Region. 


Lumbricales, Palmar interossei, Dorsal interossei. 


FASCLE OF THE UPPER EXTREMITY. 


The superficial fascia of the upper extremity contains between 
ite layers the superficial veins and lymphatics, and superficial 
nerves. 


‘The fascia is thin over the deltoid and pectoralis major 
muscle, and in the axillary space, but thick on the dorsum of the 
scapula, where it binds down the infra-spinatus muscle. It is at- 

ed to the clavicle, eoracoid process, acromion process, and spine 
of the scapula, and forme separate sheaths for all the murcles of the 
scapula and shoulder. In the upper arm it is somewhat stronger, 
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receives fibres from the lower border of the tendon of the pectoralis 
major, latissimus dorsi, as also from the costo-coracoid membrane 
and deltoid, and forms an anterior and ior sheath for the 
muscles lying in front of and behind the humerus. It is attached 
to the condylar ridges, by means of the internal and external 
interm sepium und is inserted inferiorly into the two 
condyles, the olecranon, and posterior border of the ulna, being 
continuous between these points with the fascia of the forearm. 
Besides forming separate sheaths for the muscles, the anterior portion 
of the brachial fascia gives a sheath likewise to the brachial vessels 
and median nerve. 

‘The intermuscular septa serve to separate the muscles on the back 
from those on the front of the upper arm, and also give an increased 
area for the attachment of those musclea. The external septum is 
pierced from behind forwards by the musculo-spiral nerve and 
superior profanda artery ; the internal is pierced from before back- 
wards by the ulnar nerve and inferior profunda and anastomotica 


arteries, 

‘The deep fascia of the forearm is strong, and at the bend of the 
elbow is augmented in thickness by a broad band, which is given of 
from the inner side of the tendon of the biceps. It is firmly attached 
to the olecranon process, to the ulna, and to the prominent points 
about the wrist, forms sheaths for the muscles and veseels, gives origin 
to eome of the fibres of the muscles, and is pierced little above the 
wrist by the tendon of the palmaris longus. At the wrist the trans- 
verse fibres form the anterior and posterior annular ligament. 

The anterior annular ligament is a narrow band of fibres 
attached externally to the scaphoid, and internally to the pisiform 
bone and tendon of the flexor carpi ulnaris ; it is continuous above 
with the deep fascia of the forearm, and below with the palmar 
fascia. It is connected with the tendons of the palmaris longus and 
flexor carpi ulnaris, and gives origin to certain of the muscles of the 
thumb and little finger. The ulnar vessels and nerve, and the 
cutaneous branches of the median Deere; lie superficially to it. The 
ligament is piereed by the tendon of the flexor carpi radialis, and 
forms with the carpal bones a canal which is lined by synovial mem- 
brane, and gives passage to the tendons going to 

jovial sheath is divided into a large and a small compartment, 


the carpus. It is continuous above with the fascia of the forearm, 
below with the thin fascia of the dorsum of the hand, and sends 
processes inwards to be attached to the bones and form sheaths for 
the extensor tendons. There are six of these sheaths, the first on 
the radial side giving passage to the extensor oasis metacarpi and 
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extensor primi internodii pollicis; the second, to the extensor i 
radialis longior and brevior; the third, to the extensor secundi 
internodii ; the fourth, to the extensor indicis and extensor com- 
munis digitorum ; the fifth, which is placed between the two bones, 
to the extensor minimi digiti; and the sixth, situated on the ulna, 
to the extensor carpi ulnaria. ‘The tendons in passing through these 
sheaths are each provided with a synovial bursa, 

On the back of the hand there are two fascie, superficial and 
a The superficial dorsal fascia is thin and covers in the extensor 
tendons; it is attached laterally to the metacarpal bones of the 
index and little finger, and is continuous above with the posterior 
annular ligament. The deep dorsal fascia is stretched across the 
metacarpal spaces and covers in the interossei muscles. 

The palmar fascia is divided into three portions. A central 
portion, which occupies the middle of the and two lateral 
portions, which are thin and enclose the muscles of the borders of 
the hand, being continuous with the dorsal fascia, The central 

tion is strong and tendinous: it is narrow at the wrist, where 
if is attached to the annular ligament and receives the insertion of 
the tendon of the palmaris lon; and brond over the heads of 
the met bones, where it divides into four processes, each of 
which subdivides to embrace the root of the corresponding finger. 
‘These processes are attached at the middle line to the sheath of 
the tendons, and at the side of each finger to the lateral and 
transverse ligament. The fascia is strengthened at this point of 
division by strong fasciculi of transverse fibres ; the arched interval 
caused by the bifurcation of each slip gives passage to the tendons 
of the flexor muscles, while the greater arches between the fingers 
transmit the digital vessels and nerves, and lumbricales muscles. 





Anterior Thoracic Region. 


—Make an incision along the line of the clavicle, from 
the upper part of the sternum to the acromion process, and thence 
down the arm as far as the level of the lower border of the latis- 
simus dorsi; a second carried transversely outwards from the base 
of the ensiform cartilage to the posterior border of the axilla; and 
connect the two by a third, carried longitudinally along the middle 
of the sternum. ‘The integument and superficial fascia are to be 
dissected separately from off the fibres of the muscle, and always 
in the direction of their course. For this purpose the dissector, if 
he have the right arm, will commence with the lower angle of the 
flap ; if the left, with the upper angle. He will thus expose the 
pectoralis major muscle in its whole extent. 


Pectoralis major, Pectoralis minor, Subclavius. 


The PEOTORALIS MAJOR aries from the sternal half of the 
clavicle, from half the sternum its whole length, from the cartilages 





a 
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of all the true ribs, excepting the firt and last, and from the 
aponeuroeis of the external oblique muscle of the abdomen. From 
is extensive origin the fibres converge to be inserted by a broad 
and folded tendon into the external biipital ridge of the humerus, 
 pectoralis major admits of division into three portions, clavi- 
cular, sternal, and costal; the two former are separated from each 
other by a well-marked cellular interspace; the latter is distin- 
guished not only by its origin, but also by forming a fold beneath 
the sternal portion, and lying behind it at its insertion, At the 
latter point the three portions are superimposed, the clavicular 
being in front, the sternal next, the costal behind; the clavicular 
portion being. prolonged at its insertion to the lower extremity of 


the bicipital ridge, the costal portion to its upper end. The clavicu- 
lar portion, which arises highest up, is i lowest down, and 
the costal portion which arises lowest is inserted highest on the 


humerus. 
Oe eee ey capetsal eee of 
platysma myoides, mammary su] ial fascia, in- 
tegument. By its internal surface, on the thorax, with the clavicle, 
sternum, costal cartilages, intercostal muscles, subclavius, pectoralis 
minor, and serratus magnus; in the axilla, with the axillary vessels 
and glands. By its external border with the deltoid, from which it 
is separated above by a cellular interspace lodging the cephalic 
vein and descendin; branch of the thoracico-acromialis artery. Ite 
lower border forms the anterior boundary of the axillary space. 

Nerve 8 —External and internal anterior thoracic branches 
of the brachial plexus. 

Dissection.—The pectoralis major is to be removed by dividing 
its fibres along the lower border of the clavicle, and then carrying 
the incision perpendicularly downwards, parallel to the sternum, 
and at about three inches from its border. Divide some loose cellu- 
lar tiseue, and several small branches of the thoracic arteries, and 
reflect the muscle outwards. We thus bring into view a region of 
considerable interest, in the middle of which is situated the pec- 
toralis minor. 

The PECTORALIS MINOR ariss by three digitations from the 
front and upper border of the third, fourth, and fifth ribs near their 
cartilages, and from the intercostal fascia ; and is inserted by a broad 
tendon into the anterior border of the coracoid process of the scapula. 
It is closely united at its insertion with the coraco-brachialis. 

Relations.—By its anterior surface with the pectoralis major and 
superior thoracic vessels and nerves. By its posterior surface with 
the ribs, intercostal muscles, serratus magnus, axillary space, and 
axillary vessels and nerves. Its w border forms the lower bound- 
ary of a triangular , bounded above by the costo-coracoid 
membrane, and internally by the ribs; in this space are found the 
axillary vessels and nerves. 

Nerve Supply.—Internal anterior thoracic from the inner cord 
of the brachial plexus, 
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Costo-conacorp Memprane.—In order to see the next muscle it 
is necessary to remove a strong abeet of fascia which covers it in; 
this is called the costo-coracoid membrane. It is a process of deep 
cervical fascia which, passing beneath the clavicle, encloses the sub- 
clavius, and is stret across from the cartilage of the first rib to 
the coracoid process, It becomes thinner as it downwards, 
and may be traced in front of the axillary vessels, where it blends 
with their sheath. 

The SUBCLAVIUS arises by a round tendon from the cartil 
end adjacent osseous part of the first rib; it is inserted into the 
under surface of the clavicle near the coraco-clavicular ligament. It 
lies in a groove on the inferior aspect of the clavicle. 

‘Belations—By its upper surface with the clavicle. By the lower 
with the subclavian artery and vein and brachial plexus, which 
separate it from the first rib, In front with the pectoralis major, the 
costo-coracoid membrane being inte1 

Nerve 8&1 .—A branch from the fifth and sixth cervical. 

peta v4 pectoralis major draws the arm across the thorax, 
while its upper fibres assist the upper part of the trapezius in raising 
the shoulder, as in supporting weights, The lower fibres depress 
the shoulder with the aid of the latissimus dorsi. Taking its fixed 
point from the shoulder, the pectoralis major assists the pectoralis 
minor, subclavius, and serratus magnus, in drawing up and expand- 
ing the chest. The pectoralis minor, in addition to thie action, 
draws upon the coracoid process, and assists in rotating the scapula 
upon the chest. The subclavius draws the clavicle downwards and 
forwards, and thereby assists in steadying the shoulder. All the 
muscles of this group are agents in forced inspiration, but are in- 
capable of acting in that capacity until the shoulders are fixed, 


Lateral Thoracic Region. 
Serratus Magnus. 


The SERRATUS MAGNUS (serratus, indented like the edge of 
a saw), broad, thin, and trapezoid in shape, arises by nine fleshy 
serrations from the eight upper riba two of the serrations bei 
attached to the second rib, and extends backwards upon the side of 
the chest, to be inserted into the whole length of the base of the 
scapula, its anterior aspect. In structure, the muscle is composed of 
three portions : euperior, formed by the first and second serrations and 
inserted into the inner surface of the superior angle of the copula 5 
middle, composed of the third and fourth serrations and inserted into 
the iter part of the posterior border ; inferior, consisting of the 
last five serrations ; these latter indigitate with the obliquus externus 
and form a thick muscular fasiculus, which is inserted into the 
acapula near its inferior angle. 

tions.—By its superficial surface with the pectoralis major 
and minor, subscapularis, latissimus dorsi, and axillary vessels and 
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nerves, By its deep surface with the ribs and intercostal muscles, to 
which it is ign by loose cellular tissue. ) 

Nerve .—External i ior thoracic) n¢ 
fron the At aed eth served nn) PTT ree 

‘Actions.—The serratus magnus is the great muscle of forced 
inspiration, raising the ribs when the shoulders are fixed, and there- 
by increasing the cavity of the chest. By drawing the scapula 
forwards it allows of the farther outstretching of the arm after it has 
oan Taieed, sa in the action called asteasion ta fencing: ; Along with 
the trapezius it rotates the scapula s0 as to ject ite feri le, 
and thus assists in raising the arm above the level of the ler. 
It is also of service in all movements of pushing. 


Anterior Scapular Region. 
Subscapularis, 

The SUBSOAPULARIB, orixs from the whole of the under 
surface 8ca] excepting the superior inferior angle 
posterior border, Pad torafeates by a Dioed and thick tendon which 
is inserted into the lesser tuberosity of the humerus, and by muscular 
fibres into the surface of bone immediately below that process. In 
structure the subscapularis is composed of eight or ten fascicali, four 
or five of which aris from one side of as many aponeurotic processes 
attached to the ridges of the vemter of the ecapula ; and four or five 
proceed from the other aide of the aponeurotic processes and from 
the surface of bone intervening between them. Its tendon forms 
part of the espeule of the joint, glides over a large bursa which 
separates it from the base of the coracoid process, and is lined by a 
prolongation of the synovial membrane of the articulation. 

Relations.—By its anterior surface with the serratus magnus, 
coraco-brachialis, and axillary vessels and nerves, By its poserior 

face with the ecapula and shoulder-joint. 
lerve Supply.—The short and middle subscapular nerves, 
branches from the posterior cord of the brachial plexus. 

Action,—It rotates the head of the humerus inwards, and is a 
powerful defence to the joint. When the arm is raised, it drawe the 

jumerus downwards, 


Posterior Scapular Region. 
Su inatus, Teres minor, 
I inatus, Teres major. 

The SUPRA-SPINATUS muscle (supra, above ; spina, the spine) 
arises from the supra-spinous forsa, spine of the scapula, and proper 
investing fascia ; and is inserted into the uppermost depression on 
the greater tuberosity of the humerus, the tendon being united near 
its attachment with that of the infra-spinatus. The tendon cannot 
be seen until the acromion process is removed. 


Belations.—By its upper surface with the trapezius, clavicle, 
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acromion, and coraco-acromial ligament. From the trapezius it ie 
separated by a strong fascia. By its lower surface with the supra- 
spinous fossa, supra-ecapular vessels and nerve, origin of the omo- 
hyoid muscle, and upper part of the shoulder-joint. 

Nerve & —The supra-scapular nerve, a branch from the 
fifth and sixth cervical. 

The INPRA-SPINATUS (infra, beneath ; spina, the spine) is 
covered in by a layer of tendinous fascia, which must be removed 
before the fibres of the muscle can be seen, the deltoid muscle having 
been previously turned down from its scapular origin. It ortecs 
from the whole of the infra-spinous fossa, excepting the inferior 
angle and axillary border, and a small Portion near the neck of the 
bone, from the spine of the scapula, and from the investing fascia ; 

* it is inserted into the middle depression of the greater tuberosity of 
the humerus, its tendon being blended with that of the supra- 
spinatus above and the teres minor below. 

‘Relations.—By its posterior surface with the deltoid, latissimus 
dorsi, trapezius, and integument. By its anterior surface with the 
i nous fossa, supra-scapular and doreal scapular vessels, and 
shoulder-joint, By ite upper border it is in relation with the spine 
of the scapula, and by the tower with the teres major and minor, 
being closely united with the latter. 

Nerve Supply.—The supra-scapular nerve. 

The TEEES MINOR (teres, round) arises from the posterior 
surface of the axillary border of the scapula for about the middle 
third of its extent ; it is connected with the lower border of the 
preceding muscle, and is inserted into the inferior depression of the 
greater tuberosity of the humerus. The tendons of the three pre- 
ceding muscles are in immediate contact with the shoulder-joint, 
and are the structures most frequently ruptured in dislocation of 
eo intionay By lis poterior mufoce th the deltoid and 

tions.—By its ic with the deltoid and integu- 
ment. By ite anterior surface with the inferior border ‘and part of the 
dorsum of the scapula, dorsalis scapula: vessels, scapular head of the 
triceps, and shoulder-joint. By its upper border with the infra-spinatus ; 
dy the lower with the teres major, and long head of the tricepa. 

Nerve Supply.—A branch of the circumflex nerve. This branch 
is distinguished ‘by a ganglionic enlargement, just before it enters 
the muscle. 

The TERES MAJOR muscle arises from the dorsal surface of the 
inferior angle of the scapula, and from its axillary border; it is 
‘inserted into the internal bicipital ridge of the humerus, immediately 
behind the tendon of the latissimus dorsi. At its origin this muscle 
is covered by the latissimus dorsi, but the latter shortly afterwards 
curves around its lower border and becomes placed in front; the 
two tendons at their insertion, one lying behind the other, are 
separated by a bursa. 

Relations.—By its posterior surface with the latissimus dorsi, 
scapular head of the triceps, and integument. By its anterior surface 
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with the subscapularis, latissimus dorsi, coraco-brachialis, short head 

of the biceps, axillary vessels, and nerves of the brachial plexus. 

By its upper border it is in relation with the teres minor, from 

shiek it ip separated by the scapular head of the tricepe; and, by 
lower, forms, wit latissimus dorsi, the lower and posterior 

vente becapular branches derived 
ferve Supply.—! sal 

from the posterior cord of the brachial plexus, 


Triangular and Quadrangular 8) —A large triangular space 
exists between the two teres muscles, which is divi into two 
minor spaces by the long head of the triceps. ‘The amaller of the 
two is placed posteriorly ; it is triangular in form, 
tounded above by the teres minor, below by the teres major, 
in front by the long head of the triceps. It gives to the 
dorsalis scapule vessels. The anterior space it and 
is bounded above by the teres minor, below by the teres major, in 
front by the humerus, and behind by ‘the long head of the trleepe ; 
it transmits the posterior circumflex vessels and circumflex nerve. 
Actions.—The supra-spinatus raises the arm from the side; but 
feebly, from the disadvantageous direction of its force. infra 
spinatus and teres minor are rotators of the head of the humerus 
outwards, The most important use of these three muscles is the 
rotection of the joint, and defence against displacement of the 
fend of the humerus, in which action they te with the sub- 
ecapularia The teres major combines with the latissimus dorsi 
in rotating the arm inwards, and at the same time carrying it 
towards the side, and somewhat backwards, 


Acromial Region. 
Deltoid. 
The DELTOID (A, delta; «tor, like) is th i 
e (4, delta; « e) is le large triangular 


muscle which forms the convexity of the shoulder; it 
the outer third of the clavicle, from the acromion pi and from 
the whole length of the lower border of the spine of the acapula. 
The fibres from this broad origin converge to the middle of the 
outer side of the humerus, where they are inserted into a rough 
triangular elevation. In structure the deltoid is composed of seven 
fasciculi, four of which are fleshy above and tendinous below ; and 
three tendinous above and fleshy below. To bring the muscles 
beneath it into view, the deltoid must bo cut away from ite origin, 
and turned down; in so doing, a large burea will be seen between 
its under sureate and oe bungee 4 i 
Belations—By its superficial surface with the deep fascia, a few 
fibres of the platysma myoides, the superficial fascia, and integu- 
ment. By its surface with the shoulder-joint (from which it is 
separated by a thin tendinous fascia and a synovial bursa), the 
coraco-scromial ligament, coracoid process, pectoralis minor, coraco- 
brachialis, both heads of the biceps, tendon of the pectoralis major, 


is an illustration of a lever of the third 80 common in the 
animal machine, by which velocity is of 
Power In this lover, the weight ) is at one extremity, the 

(glenoid cavity) at the opposite end, the (insertion 
of the muussle) between the Exo, but nearer to the than to 


Dissection.—These muscles are exposed on the removal of the 
integument and fascia from the anterior half of the upper arm, and 
the clearing away of the areolar tissue. 

AGO- suggestive of its points 
of origin and insertion, ariew from the apex of the coraccid process 
in common with the short head of the biceps; and is inserted into 
 emooth impression on the inner side of the middle of the humerus. 


lis 
By its with the shoulder joint, hum 
tuajr. By its poteriorerface ° int Pomerus, 


the 
and anterior circumfiex vessels. By its’ internal border: with tee 
axillary and brachial vessels and perticularly with the 
median and musculo-cutaneous nerve, by the latter of which it is 
Pierced. Bree en nes toreer wisi the: aloes eed sof ‘the: seeps 
and ialis anticus, 

Nerve Supply.—The external cutaneous nerve which pierces it 
about ita middle. 

The BICEPS BRAOHII (bis—caput, two heads; flexor cubiti) 
arises by two tendons : one, the short head, from the coracoid process 
in common with the coraco-brachialis; the other, the long head, 
from the upper part of the glenoid cavity, where it is continuous 
with the glenoid ligament. ‘The muscle te tnaerted by a flattened 
tendon into the back part of the tubercle of the radius. The long 
head, a long slender tendon, passes through the capsular ligament 
of the shoulder-joint enclosed ina sheath of the synovial membrane s 
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after leaving the cavity of the joint, it is lodged in the 
that separa thetwe Sab reser 


i 


humerus, the bicipital 
e. “Aemall syn0- Fro, s1.—Muscles of 

Fial bureaisin of the pp ore. 

between the tendon of 5, oon 

insertion and the tu- ote pele 

bercle of the radius eet (oon 


At the bend of the 
elbow, the tendon of 
the biceps gives off 


F 
F 
Ft 


from its inner side a Sach, | pening “cute 
tendinous band, which es 
reads out to form a erie major: 
eet of fascia called above this muscle is 
the semilunar or bicipi- fit Hhrough which 


tal fascia ; it te 
thebrachial ardryvand 
is continuous with the 
fascia of the forearm. 


The biceps occasion- rape 
ally has a third head, ‘side of the tendon of 
connected with the ‘the biceps. 10. In- 
humerus; this most feyuel Mead of the 


frequently arises from 
the shaft of that bone 
in connection with the 
insertion of the coraco-brachialis and origin of the brachialis anticus, 
and is inserted into the back part of the bicipital fascia and inferior 
tendon of the mule, Prarie 
Relations.—By its anterior surface with the deltoid, pectoralis 
major, superficial and deep fascia, and integument, By its posterior 
surface the sbort head rests on the subscapularis, from which it is 
separated by a bursa. In the reat of its extent the muscle is in 








Nerve 

The BRA ANTIOUS is a broad muscle covering the 
whole of the anterior surface of the lower part of the humerus; it 
arises by two fleshy serrations, which embrace the insertion of the 
deltoid, from the anterior surface of the humerus, and from the 
inner intermuscular septa: Its fibres converge to be inserted into 
the base of the coronoid process of the ulna, between two processes 
of the flexor profundus digitorum. 


2 MUSCLES OF THE FOREARM. 
radial artery and veins, and radial nerve. its posterior surface 
with the brachialis anticus, 
be iy ard | Sa urny ant oe 
Soo Tbe bende of the mance, Brie 
Seaeikinee as: upper border it forms’ the 
bag 9 Te ES ee 
omni tard te ciation of the brachial 
eegus. artery is situated. 
ioe pet AN a 
a with the flexorcarpi radialis. 
Erewice nc Nerve Supply.—Median 
den of the pal The PLEXOR 
ieee TALIS arises from 
Ma 8) inner condyle, deep fascia, 
weatts, 9 Pel and intermuscular septa, 
Pamare breve tendon perforates the ante- 
at. Abeuctor pol ior annular ligament, and 
Se ee passes through a groove in 
the esting line the trapezium bene, to be 
cromses part of the inserted into the base of the 
Py a metacarpal boneof the index 
aor *"ciations.—By tts amie 
and extensor 5 ee 
eternal pulses, rior, surface with the deep 
See loter Yonder fascia of the forearm, and at 
of the foreara. . 





with Ss artery and veins. By its inner bor- 
der with the palmaris longus. The tendon is surrounded by synovial 
membrane, where it ie through the tendinous canal of the wrist, 
Nerve Supply.—Median nerve. 
The PALMARIS LONGUS is a small muscle which arise from 
Pica S00 aes Sec aed rte on conser iganead s Ve 
; i crosses the ann i mt to be t 
eee 
forearm. B posterior urface with the flexor sublimis digi- 
toram ; to rd soleil ths Rese corps caller en Sete 
internal side with the flexor carpi ulnaria 
Nerve Supply.—Modian nerve. 
Dissection. —Cat the flexor carpi radialis and palmaris longus 


FLEXOR CARPI ULNARIS. ° 333 


from their origin, in order to obtain a good view of the whole extent 
of origin of the flexor sublimis cigteram 

The PLEXOR SUBLIMIS DIGITORUM (perforatus) arises 
from the inner condyle, intermuscular septa, internal lateral liga- 
ment, coronoid process of the ulna, and oblique line of the radius. 
The median nerve and ulnar artery pass between its heads It 
divides into four tendons, which pase beneath the annular ligament, 
and are inserted into the base of the second phalanges of the fingers, 

litting at their termination to give to the tendons of the 

jeep flexor ; hence its designation, perforatus. The tendons pass be- 
neath the annular ligament arranged in pairs, those for the middle 
and ring fingers being placed superficially, and those for the index 
and little fingers beneath them. At the of the first phalanges 
the flexor tendons enter emall canals which are in part formed by 
the grooved surfaces of the bones, and in Pill by fibrous arches 
thrown across the tendons ; these are called (64a, a case) In 
the thecse of the fingers several small tendinous fasciculi are found, 
which pass from the phalanges to the edges of the tendons; these 
have been termed the vincwla accessoria, 

Belationa—In the forearm: by its anterior surface with the 
pronator radii teres, flexor carpi radialie, palmaris longus, flexor 
carpi ulnaria, and the deep fascia. By its posterior surface with the 
flexor profundus digitorum, flexor longus pollicis, ulnar artery, veins, 
and nerve, and median nerve. This muscle frequently sends a fasci- 
culus to the flexor longus pollicis or flexor profundus. In the hand: 
its tendons, after passing beneath the annular ligament, are in rela- 
tion superficially with the superficial palmar arch, and fascia; 
and deeply with the tendons of the deep flexor and lumbricales, 

Nerve Supply.—Median nerve. 

The OR OARPI ULNARIS arises by two heads, one 
from the inner condyle and intermuscular septa, the other from the 
olecranon and by means of a strong aponeurosis from two-thirds of 
the posterior border of the ulna, Its tendon is inserted into the 

isiform bone, anterior annular ligament, and base of the metacarpal 
ne of the little finger. 

Relations.—By its anterior surface with the deep fascia of the 
forearm, with which it is closely united superiorly. By its posterior 
surface with the flexor sublimis digitoram, fexor profundus, pronator 
quadratus, ulnar artery, veins, and nerve. By its radial border, 
with the palmaris longus, and in the lower third of the forearm, the 
ulnar veesels and nerve. The ulnar nerve, and the posterior ulnar 
recurrent artery, pass between its two heads of origin. 

Nerve Supply,—Ulnar nerve. 


Deep Layer. 
Flexor profundus digitorum, _ Flexor longus pollicis, 
Pronater quadratu 
Dissection.—This group is brought into view by removing the 
flexor sublimis, and drawing aside the pronator radii teres, 
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‘The FLEXOR PROFUNDUB DIGITORUM (perforans) arises 
from the upper two-thirds of the ulna, its 


e3 of the flexor ulnaris, and 
from the ulnar half of the int mem- 


the saavlar pune, ead long to ape, 
annul i t, 
Perec ay eet gr A roees grid 
Of tho last phalargee In ie, groove of the 
in tl 
Sroove of th 


i jive 
origin to the Tambrcalos mans and on the 
second phalanges are retained in position 
two little tendinous ips, the vincula acces- 


13 
bp | 
i 


Nerve -—Median and ulnar nerves. 
The BR LONGUS POLLICIS 
arises from the anterior surface of the shaft 
SigikOxer Poftndus of the radius for two-thirds of its extent, and 
igitormm: . Flexor from one-half the interoaseous membrane, 
nator quadratus. 7. Ad- Its tendon passes beneath the annular liga- 
ductorpollicls, & Dormal ment to be inserted into the base of the last 
de'tadjainarintero. Phalanx of the thumb. 
seonsof the ring finger. — Relations.—By its anterior surface with 
% Dorsal intercesecus the flexor sublimis digitorum, flexor carpi 
gerand palmarinteroe- Tadialia, supinator longus, and radial artery 
seonsof thelittlefinger. and veins. By its posterior surface with the 
radius, interosseous membrane, pronator quadratus, and wrist- 
By ite ulnar border, it is separated from the flexor profundus digi: 
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torum by the anterior interosseous artery and nerve. In the hand : 
after Passing beneath the sonulas.Hgamen! it is lodged in the inter- 
between the two portions of the flexor brevis pollicis, and 

in the tendinous theca of the phalanx. 

Nerve Supply.—Anterior interosseous, a branch of the median. 

Dissection.—If the tendons of the last two muscles be drawn 
aside or divided, the third muscle of this group will be brought into 
view, lying across the lower part of the two bones. 

The PRONATOR QUADRATUS aries from the anterior and 
inner side of the ulna, and is inserted into the front of the radius. 
This muscle occupies about the lower fourth of the two bones, is 
broad at its origin, and narrower at its insertion. 

Belations By its anterior ars be ae tendons st Pie 
nator lexor carpi radiali cor longus pollicis, flexor 

sre, te va ore pee ae 


Actions.—The pronator radii teres and pronator quadratus rotate 
the radius upon the ulna, and render the hand prone. The remain- 
ing muscles are flexors : two flexors of the wrist, flexor carpi radialis 
and ulnaris; two of the fingers, flexor sublimis and profundus, the 
former flexing the second phalanges, the latter the last, one flexor of 
the last phalanx of the thumb, flexor longus pollicis. "The palmaris 
longus is primarily a tensor of the palmar fascia, and secondly a 
flexor of the wrist and forearm. The muscles which arise from the 
internal condyle of the humerus act as flexors of the elbow-joint, 
those which to the radial side of the hand and arms being more 
effective in ae respect than the muscles on the ulnar side. The 
superficial and deep flexors of the fingers assist in producing flexion 
of the wrist, after the flexion of the fingers is completed, or when 
the fingers are fixed by being pressed against an opposing surface. 


Posterior Brachial Region. 


Superficial Layer. 

Supinator longue, Extensor minimi digiti, 
Extensor carpi radialis longior, ‘Extensor carpi ulnaris, 
Extensor carpi radialie brevior, Anconeus. 


Extensor communis digitorum, 


_—The integument is to be divided and turned aside, 
and the fascia removed in the same manner as for the anterior 
brachial region. 

The 8) [ATOR LONGUS is placed along the radial border 
of the forearm. It arises from the upper two-thirds of the external 
condylar ridge of the humerus, reaching nearly as high as the inser- 
tion of the deltoid, and from the external intermuscular septum 
passes forward to the anterior aspect of the elbow-joint, and ends in 
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# Jong fist tendon, which descends the forearm to be énuted into the 
‘base of the sty! radi 


ons —B ineface with the extensor owt 
Of te Toaras "By in dp arf ith the bredhals datlous, 






longus pollici 
nator quadratus, dius, 
Feo, 214. — Superficial jusculo-spiralnerve, 
ager of suman of tind. poststior intercaseous 
of the forearm. s. nerve, and radial artery and 
satioas, 5 Lower oe 
Nerve Supply.— A 
oa So the i ranch of the mum 
oars mee —This mus- 
6 Extensor carpi clemust be divided through 
gets teerlor. and the two 
Of these two muscles. ends turned aside to expose 
eigen se the next muscle. 
Yansor minimal digit, The EXTENSOR 


i 


12. Flexor df arises from. 
‘carpi ulnaria. 13. Ex- third of the external 
a condylar ridge, immedi- 
ly- ately below the 
Ergtoestie ot BE and from the intermus- 
Se ‘don cular septum, as tendon 
een through 
feecone of, the Bho radius behind the sty. 
‘and brevior. loid process, to be inserted 
i ‘annular into the base of the meta- 
ina of tho common carpal bone of the index 
‘extensor are seen on as a 
Ga ak of tn be elations,—By its 
Gistefbution on the superficial surface with the 
dorsum of the fingers, supinator longus, extensor 


ossis metacarpi pollicis, ex- 
tensor primi faternodii'pol- 
licis, extensor secundi internodii pollicis, radial nerve, fascia of the 
forearm, and posterior annular ligament. By its deep surface with 
the brachialis anticus, extensor carpi radialis brevior, radius, and 
Neive Bu -A special branch of th mm 1. 
Nerve .—A special branch of the musculo-spiral 
The SerENeOR CARPI RADIALIS 'BREVIOR is seen by 
drawing aside the former muscle. It arises from the external 
condyle of the humerus and intermuscular septa, and is inserted into 
the base of the metacarpal bone of the middle finger. Its tendon is 
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lodged in the eame groove on the radius with that of the extensor 
i radialis longior. 

““Pelations —By its superficial surface with the extensor carpi 


Nerve Supply.—Posterior interosseous, a branch of the musculo- 


The EXTENSOR OOMMUNIS DIGITORUM aries from the 
external condyle by a common tendon with the preceding and two 
following muscles, from the intermuscular septa, and deep fascia ; and 
divides unto test tendons mich are ‘inserted into the second. and died 
phalanges of the fingers. At the metacarpo-phalangeal articulation 
each tapeici becteties narrow and thick, tnd eends es thin Seashore 
yy side of joint. It then out receivi e 
hadon of the lumbrielis‘and wome fendinoun tamieull fromthe 
interoseei, forms bred. sponeurosis, whl covers the gasle pos- 
terior of the finger. At the joint the aponeu- 
veut divides tata three alipa The male alo n/anerted tio the 
base of the second phalanx, and the two lateral portions are con- 
tinued onwards at each side of the joint, to be inserted into the 
last. Little oblique tendingus slips connect the tendon of the ring 
with those of the middle and little finger as they cross the back 
of the hand. 

Belations.—By its superficial surface with the deep fascia of the 
forearm and hand, and posterior annular ligament. By its deep 
surface with the supinator brevis, extensor oasis metacarpi pollicis, 
extensor primi internodii, extensor secundi internodii, extensor 
indicis, posterior interosseous artery and nerve, wrist-joint, metacarpal 
bones, interossei muscles, and phalanges By ita radial border with 
the extensor carpi radialis longior and brevior. By the ulnar border 
with the extensor minimi digiti, and extensor carpi ulnaris. 

Nerve Supply.— Posterior interosseous. 

The EXTENSOR MINIMI DIGITI (auricularis) is an offset 
from the extensor communis, with which it is connected by means 
of atendinous slip. Passing down to the inferior extremity of the 
ulna, it traverses a distinct fibrous sheath, and at the metacarpo- 
phalangeal articulation unites with the tendon derived from the 
common extensor. The common tendon then 9] out into 
a broad ion which divides into three slips to be inserted as in 
the other dagere into the last two phalanges It is to this muscle 
that the little finger owes its power of separate extension ; and, being 
called into action when the point of the finger is introduced into 
the meatus of the ear, for the purpose of removing unpleasant eensa- 
tions or producing titillation, the muscle was called by the old 
writers “aurict ” 


See 
cesmedl nt brevis, extensor | 

internodii, extensor indi 
radial border it is’ in relation wi 
torum and extensor minimi digiti, 
anconeus, 


Nerve Sapply.—Musculo-spiral, 


tensor secundi i 
Extensor indicia, 


Dissection, — The muscles of th 
Temoved in " 


order to bring the deep gr 
The SUPINATOR REVIS car 
tent until the radi, 


Tadial extensors of the 


igament, and from a rou 
i beatibtas 
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te Sopher aT 
ito 
hase ef the metaca ‘of the thumb. 


Its tendon passes through the groove im- 


ind, interoaseous mem! radius, ten 
dons of the extensor carpi longior 
and brevior, and supinator longus, at 


the wrist with the radial artery. By its 


tensor secundi and primi internodii. It 
emt of the posterior 


groove with the extensor ossis metacarpi, 
to be inserted into the base of the ris 
phalanx of the thumb. 

Relations,—The same as the preceding 
muscle, with the exception of the extensor 
carpi ulnaris, The muscle accompanies 
the extensor oasis metacarpi. 

Nerve Supply. — Posterior interos 
scons, 


tions.—By its external surface, the 
same as the extensor ossis 





Pia, 335 —Deop layer of musclos 
‘of the povtarion nopect of the 
imnerUs, 


Tuscle. The other three 
dorsal interonsel are sean be- 
Saryen the metacarpal bones 
of their respoctive fingers, 


metacarpi. By 
ite with th interosseous membrane, radi 
Sse saest eain exter, und mnthcargal tose toe Cherie he 


extensor cubiti; 
‘The supinator 


the index finger, 
extensor minimi 


‘MUSCLES OF THE HAND, 
Radial or Thenar Region. 
Abductor pollicii Flexor brevis pollicis, 
Flexor ocsle metacarpi (opponens), Adductor polls 
Dissection.—The hand is best dissected by making an incisios 
= eo | 


and ing it at each extremit a 
sie ft a 
ion, removs a 
Sapsia es redial ala will be wuielene =| 
‘The ABDUCTOR POLLIOIS is a thin flat muscle, which 





FLEXOR BREVIS POLLICIS. 33t 


from the ium bone and annular lij It is inserted into 
the radial side of the base of the first of the thumb, 


Se ee its superficial surface with the mes 
ex! 
fees by its deep surface with the flexor oesis metacarpi 
At its inner side it is separated by a narrow cellular int 
the flexor brevis pollicis. This muscle must be di eet its 
eT cae to see the next. 
FLEXOR OSSIS METACARPI (opponens pollicis) arises 

from the trapezium 
and annular ligament, 
and is inserted into the 





IL Pic. a1f—Insartion of the muscles of the thumb. a, 

Abductor pollicia. 6 ¢. Outer 

bone, Inter- bead of flexor brevis. d. Tendon of extensor seoundl 
oie the ue Joining tendon of extensor. 4 


flexor oasis m¢ ia mar be diet Croce cee rar 
aside, in order to show the next muscle. 


fee a te lies the tendon of the flexor longus (ee 
theater por ot ag may Ye fh 
ee m the tray , 08 magnum, an of t 

They are inserted into the two 

sides tien ot the Saree helene of the thumb, having a sesamoid 

Done i in each of their tendons to protect the joint, and send tendinoux 

slips to join the tendon of the extensor secundi internodii at the 

back at 8 first phalanx, The outer head is joined by a considerable 

bundle of fibres the inner, which passes behind the long flexor 

tendon in order to reach it, 

Relations.—By its ial surface with the external porti 
the palmar fascia, By os one ian fare with the a rpeee “al 





Nerve Sepsigs Outer head ty the median nerve, inner by the 


The ADDUCTOR POLLIOIS is a triangular muscle ; it arises 
by a broad origin from the middle foniskinds of the. palnas acting 
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of the metacarpal bone of the middle finger ; the fibres converge to 
ite insertion into the base of the first phalanx of the thumb, where 
it inlet wid the inner head of the flexor brevis. te 
_—By its anterior with the flexor brevis pollicis, 
tendons of the deep flexor of Kn fingers, lumbricales, and deep 
‘arch. By ite ior surface with the metacarpal bones 
of the index and middle finger, the interoasei of the second inter- 
osseous space, and the first dorsal interosseous, Its inferior border 
is subcutaneous, 
Nerve Supply.—Ulnar nerve. 


Ulnar or Hypothenar Region. 
Palmaris brevis, Flexor brevis minimi digiti, 
Abductor minimi digiti, Flexor oss Aired 
Dissection.—Turn aside the ulnar flap of integument from the 
palm of the hand ; in doing this, a small subcutaneous muscle, the 


Fra, 217,—Muscles of the band. 1, 
Annular it. a. 


insertion of the abd 
Pollet musce ; the middle 

‘been removed. 3. Flexor 
onsis mi , oF opponens poll 
eis. 4. Superficial portion of the 
flexor brevia pollicis. 5. Deep 
portion of the flexorbrevis pollicis, 
6. Adductor pollicis, 7, 7. The 
Jumbricales muscles, ‘from 
the deep flexor tendons, wy 
which the are . 
tendons of the flexor sublimis hare 

ved, 8. One of the ten- 


remo 
dons of the deep flexor, pase 
between the two terminal slips of 
the tendon of the flexor sublimis 





13. Firat dorsal int 
muscle, the abductor indicis. 


palmaris brevis, will be exposed. After examining this muscle, 
Temove it with the deep fascia, in order to bring into view the 
muscles of the little finger. 

The PALMARIS BREVIS is a thin plane of muscular fibres 
about an inch in width, which arises from the annular ligament and 
palmar fascia, and passes transversely inwards to be inserted into the 
integument of the inner border of the hand. 

Relations,—By its superficial surface with the fat and integument 
of the inner portion of the palm. By ite deep surface with the ulnar 
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portion of the palmar reer ens rer Sega 
ce fone (emmy eghere npr iw rea of the hand, 

N Ulnar nerve. 

‘The ABDI MINIMI DIGITT is a small tapering muscle 
which arises from the pisiform bone, where it is continuous with the 
Leis eee serie fete Heeb oqurrenren eines ant = 

ittle icon peor the expansion of the 


Relations.—By its superficial surface with the internal 
an 





of the deep fascia an is brovis by ita dap surface fh the 


flexor ossia met By its inner 
with the flexor brevin miniin! digith, 
at —Ulnar nerve. 


OR BREVIS MINIMI Digiet is a er muscle 
from the Beer bone and ann and ingerted 


Tastee be eee ial surface with the internal portion of 
the fascia, and re brevis. Bs surface with 
the Hexor oesis met i and metacarpal ne. darcy with 
the abductor minimi digiti, from which it is ape near its 
= by the deep palmar branch of the ulnar nerve and communi- 

a Tatenally with the tendons of the flexor sublimis 


ate ares nerve. 
onens METACARPI MINIMI DIGITI 


serie he hls “The little finger has also an ad- 


palmar interossei. 

Relations.—By its super a0 with the flexor brevis and 
LEAR y digiti, Saige surface with the ee i 
musel last metacar me, lexor 
Tainan eile ings, i 

Nerve Supply.—Ulnar nerve. 


Palmar Region. 
Lumbricales, Palmar interossei, ‘Dorsal interossei. 
‘The LUMBRICALES, four in number, are accessories to the 
ho flexor muscle. They arise from the tendons of the deep flexor ; 
the first and second from the radial aide of one tendon; the third 
andl fourth from the contiguous sides of two tendons, They pass to 
the radial side of each finger and are inserted into the aponeurotic 
expansion of the extensor tendons on the dorsal aspect of the first 
erate ‘The third, or that of the Wo of the ring finger, some~ 
at other times it is inserted wholly into the ex- 
tensor tendon of the middle finger, 
Relations. —In the palm of ee hand with the flexor tendons; at 
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their insertion, with the tendons of the intercesei and the meta- 
carpo-phalangeal articulations. 

Nerve Supply.—The two outer by the median, the two inner by 
the ulnar nerve. 

The PALMAR INTEROSSEL, three in number, are visible only 
on the aspect of the hand; they are placed upon the meta- 
carpal bones, rather than between them. They arise the base 
of the metacarpal bone of one finger, and are inserted into the base 
of the first phalanx and aponeurotic expansion of the extensor 
tendon of the same 







face with the flexor 
tendons and deep 
Papatcsataan of street ete fit; mualen inthe palin 


° ea forward tod, Side of extensor of the hand. By 
oe ox 
Bai icalatpeicraetad metas er of the and. By 
with the dorsal interossei. On one side with the metacarpal bone, 
on the other with the co1 nding doreal interosseous muscle. 
DORSAL INTEROSSEL Turning to the dorsum of the hand, 
the four dorsal interossei are seen in the four spaces between the 
metacarpal bones, They are bipenniform muscles, and arise by two 
heads, from adjoining sides of the bases of the metacarpal bonea. 
They are inserted into the base of the first phalanges, and into the: 
aponeurosis of the extensor tendons. 
The first is inserted into the index finger, and from its use is 
called abductor indicis; the second and third are inserted into the 
middle finger, compensating its exclusion from the palmar group ; 







Pi 


the fourth is attached to the ring finger ; so that each finger is pro 
vided with two interossei, with the exception of the little finger, as 
may be shown by means of a table, thus :— 


one dorsal (abductor indicis) 
Indes finger, | ore palma 
Middle finger, two dorsal. 
Ri {one dorsal, 
ing finger, one palmar, 
Little finger, remaining palmar (adductor minimi digiti). 
Relations.—By their dorsal surface with a thin aponeurosis, which 
separates them from the tendons on the dorsum of the hand. By 
their palmar surface with the muscles and tendons in the palm of 


dation tesioay ted therrestonites Weesshes of ooien eat? 
juctor 5 am ches of tl 
He byte tte unicotet fee oltre cea] atari 
acierra Supply.—All the interosseous muscles are supplied by the 
nar nerve. 
Actions.—The actions of the museles of the hand are 
: Marea 


and provide for three of its movements, abduction, adduction, and 


accessory 
in their actions eres they were called by the earlier 
anatomista fidicinii—ic,, ler’ muscles, from an idea that they 
aight effect the rapid movements by which the performer is enabled 
to produce the various notes on that instrument, The seven in- 
terossei and the four lumbricales have « double action on the fin 

in consequence of being inserted partly into the bases of the first 


stacarpo-phalangeal 
Joint, and extensors of the two last phalanges; the ecder arts being 
due to their omeous and the latter to their tendinous insertion. 


two flexors, and (with the exception of middle and ring finger) 
two extensors, thumb has, moreover, a flexor and extensor 
the metacarpal bone ; and the little finger a flexor of the metacarpal 
bone (opponens) without an extensor. 

The brevis draws together the skin on the ulnar margin 
of the and pall the hypothenar eminence and deepens 


MUSCLES AND FASCLE OF THE LOWER 
EXTREMITY. 


‘The muscles of the lower extremity may be arranged into grou] 
ling with the regions of the hip, thigh, leg, and foot as in 
the table :-— 
Hie. 
Gluteal Region. 


Gluteus maximus, Obturator internus, 
Gluteus medius, Gemellus inferior, 
Gluteus minimus, Obturator externus, 
P is, Quadratus femoris. 
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THIGH. 

Anterior Femoral Region. Internal Pemoral Region. 
‘Tensor vagine femoris, Tliacus internus, 
Sartorius, Psoas magnus, 

Rectus femoris, Pectineus, 

Vastus internus, ‘Adductor longus, 

Vastus externus, Adductor brevis, 

Crureus. ‘Adductor magnus, 
Gracilis. 


Posterior Femoral Region. 
Biceps femoris,  Semi-tendincsus,  Semi-membranosua, 





Lexa. 

Anterior Tibial Region. Posterior Tibial Region. 
Tibialis anticus, Superficial growp. 
Extensor longus digitorum, Gastrocnemius, 

Peroneus tertius, ‘ Plantaris, 
Extensor proprius pollicis, Soleus. 
Poplit 
opliteus, 

Fibular Region. Flexor longus pollicis 
Peroneus longus, Flexor longus digitorum, 
Peroneus brevis. ‘Tibialis posticus, 

Foor. 
Dorsal Region. 
Extensor brevis digitorum, 
Dorsal interossei. 
Plantar Region. 
1st Layer. 3d Layer. 
Abductor pollici Flexor brevis pollici 
‘Abductor minimi digiti, ‘Adductor pol! 
Flexor brevis digitorum. ‘Transversus pedis, 
sa Taner Flexor brevis minimi digiti. 
Musculns accessorius, 4th Layer. 
Lumbricales. Plantar interossei. 


FASCIA OF THE LOWER EXTREMITY. 


‘The superficial fascia of the thigh consists of two layers, the 
upper or fatty, and the membranous. The first is continuous with 
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that of the abdomen, and contains more or less fat, according to the 
subject. Between the two layers are contained the superficial 
veovela, branches of the femoral artery and vein, also the Iymphs- 
ties in connection with the absorbent glands of the groin. The 
deep or membranous layer is thin but strong, and is attached to 
the fascia lata short distance below Pouparts ligament by Scarpe’s 
fascia, a thin web proceeding from the deep surface, formerly de- 
scribed ¢& 284). It is also closely connected to the fascia lata 
around the in of the saphenous opening, which it closes, and 
here it is more dense than elsewhere, and being pierced by openings 
for the superficial vessels before alluded to, it is called the eribri- 
form fascia, which forms one of the coverings of femoral hernia. 
It becomes incorporated with the fascia lata as it descends, and 
at about three inches below the groin becomes inseparably united 
with it. 

The deep fascia of the thigh is named, from its great extent, the 
fascia lata; it is thick and strong upon the outer side of the limb, 
and thinner at its inner and posterior side. That portion of the 
deep fascia which invests the gluteus maximus is very thin, but that 
which covers in the gluteus medius is excessively thick, and gives 
origin, by its inner surface, to the superficial fibres of that muscle. 
The ffecin lata is attached superiorly to Poupar’s ligament, the crest 
of the ilium, sacrum, coccyx, tuberosity of the ischium, ramus of 
the ischium and pubes, body of the pubes, and pectineal line ; it has 
also adeep attachment (ligamentum iliacum) to the anterior border 
of the ilium, tendon of origin of the rectua muscle, and border of the 
acetabulum. It forms sheaths for the muscles of the thigh and 
femoral vessels, and is connected with the linea aspera by means 
of two intermuscular septa, external and internal; the former ex- 
tending from the insertion of the gluteus maximus to the external 
condyle, and separating the vastus externus from the biceps muscle ; 
the internal being attached to the inner branch of the linea aspera 
for a short distance above the internal condyle, and separating the 
vastus internus from the adductor magnus, The fascia lata receives 
the attachment of two muscles, tensor vagine femoris and gluteus 
imaximus, and glides over the trochanter major ona bursa. At the 
lower part of the thigh, the fascia forms a very distinct band of 
about an inch and a half in width, ilio-tibial band, which receives 
tendinous fibres from the extensor and flexor muscles of the thigh, 
and is inserted into the outer tuberosity of the tibia and head of the 
fibula, At the back of the knee the fascia bridges over the popliteal 
space, the longitudinal fibres being strengthened by numerous 
transverse fasciculi. 

In addition to the smaller openings in the fascia lata which trans- 
mit the small cutaneous vessels and nerves, there exists at the upper 
and inner extremity of the thigh an oval opening which gives pas- 
sage to the superficial lymphatic vessels, an the large subcutaneous 
vein of the lower extremity, the internal saphenous vein, and is 
thence named the saphenous opening. The existence of this open- 

r 
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ing has given rise to the division of the upper part of the fascia lata 
into two portions, an iliac portion and a pubic portion. 

The portion is situated upon the iliac side of the opening. 
It is attached to the crest of the ilium, and along Poupart’s li ¢ 
to the spine of the pubes, whence it is reflected dewnwande and 
outwards in an arched direction, and forms a faleiform border, which 
constitutes the outer boundary of the saphenous opening. The 
edge of this border immediately overlies, and is adherent to, the 
sheath of the femoral vessels, and the lower extremity of the curve 
is continuous with the pubic portion, iN eeeye 

e pubic portion, occupying the pubic side of the saphenous 
opening, is attached to the spine of the pubes and pectineal line ; 
and passing outwards behind 
the sheath of the femoral ves- 
sels, divides into two layers; 
the anterior layer is continuous 
with that ‘ion of the iliac 
fascia which forms the sheath 
of the iliacus and psoas muscle, 
the posterior layer is lost upon 
the capsule of the hip-joint. 

‘The interval between the fal- 
ciform border of the iliae por- 
tion and the opposite surface of 
the pubic, portion is closed by 
an areolo-fibrous layer, derived 
from the superficial fascia, and 
piereed by numerous openings 


for the of lymphatic 
vessela, the cribriform 


The cribriform fascia is con- 
nected with the sheath of the 
femoral vessels, and forms one 
of the coverings of femoral 
hernia. When the iliac por- 
tion of the fascia lata is re- 
moved from its attachment to 
Poupart’s ligament and turned 
Po, gupcrul hatlld open, Mal ase the cheah af the femoral 
side of Gimbernat's ligament. d. Iline Vessels (the femoral or crural 
rtion of fascia lata. _¢. Pubic portion of canal) is brought into view ; 
faacia late Marein of aaphenoeoventeg and if Poupart’s ligament be 

y three incisions, 1. Saphena vein. carefully divided, the sheath 
may be isolated, and its con- 

tinuation with the transversalis and iliac fascia demonstrated. In. 
this view, the sheath of the femoral vessels is an infundibuliform 
continuation of the abdominal fascia, closely adherent to the vessels 
‘a little way down the thigh, but much larger than the vessels it 
contains at Poupart’s ligament, If the sheath be opened, the artery 
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and vein will be found lying side by side, and occupying the outer 
two- of the sheath, leaving an infundibuliform interval between 
the vein and inner wall of the sheath; this ion of the sheath 
is sometimes distinguished under a different title and called crural 
sheath. The superior opening of the space is named the femoral 
or crural ring ; it is bounded in front by Poupart’s ligament, behind 
by the os pubis, internally by Gimbernat’s ligament, and externally 
the femoral vein. The interval itself serves for the passage of 
mperficial lymphatic vessels from the saphenous opening to 
a lymphatic gland, which generally occupies the femoral ring, and 
from thence they proceed into the current of the deep lymphati 
The femoral ring is closed merely by a thin layer of sub-serous 





6) Fi 

oct upon Whe cap- 
sule of the hip-joint (9). 10. The 
anterior nerve. 11. Gim- 





terior and ‘wall of the sheath, dividing the artery from the vein, 
rn ior e 9 in 
q and the 


areolar tirsue, which retains the lymphatic gland in its position, and 
is named septum crurale, and by the peritoneum. It follows from 
this description that the femoral ring must be a weak point in the 
ietes of the abdomen, particularly in the female, in whom the 
femoral arch, or space included between Poupart’s ligament and 
the border of the pelvis, is larger than in the male, while the struc- 
tures which pass through it are smaller. It happens, uently, 
that if violent or continued pressure be made upon the abdominal 
viscera, a portion of intestine may be forced through the femoral 
ring into the infundibuliform space in the sheath of the femoral 
vessels, carrying before it the peritoneum and septum crurale,—this 
constitutes femoral hernia. If the causes which gave rise to the 
formation of the hernia continue, the intestine, unable to extend 
farther down the sheath, from the close connection of the latter with 
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the vessels, will, in the next place, be forced forwards 
saphenous opening in the fascia lata, carrying before it two widftoel 
coverings, the sheath of the vessels or fascia pro] a the cribri- 
form fascia; and then, curving upwards over Pou * ligament, 
the hernia will become placed beneath the su| 
int 

direction which femoral hernia takes in its descent is at first 

then forwards, and then upwards; and in endear 

to reduce it, the application of the taxis must have reference to this 
course, and be directed in precisely the reverse order. ‘The coverings 
of femoral hernia are the— 


Integument, Femoral sheath, 
Superficial fascia, Septum crurale, 
Cribriform fascia, Peritoneal sac. 


The deep fascia of the leg is attached to the inner and onter 
tuberosity of the tibia and head of the fibula, and receives an acceesion 
of fibres from the tendons of the sartorius, ease and bicepa, Be- 
tween its paints of attachment, and especi behind, it is continuous 
with the fascia of the thigh. In the fro front a the leg it encloses the 
tibialis anticus and extensor muscles, and affords origin to some of 
their fibres. On the outer side it forms a sheath for the peronei 
mauscles ; and behind, two sheaths, superficial and deep; the former 
for the gastrocnemius and soleus with the tendo-Achillis, the latter 
for the deep flexor erie At the ankle these four sheaths are 
differently arran; e posterior superficial sheath terminates on 
the os calcis wit) the t tendo-Achillis ; the posterior deep sheath is 
attached at one side to the border of the internal malleolus, at the 
other to the os calcis and inner side of the foot, being blended with 
the origin of the abductor pollicis. This portion of the deep fascia 
is the internal annular ent ; it sends processes inwards to 
divide the tendons of the flexors and form sheaths for their 
into the foot. The sheath of the peronei muscles at the outer ankle 
is attached to the external malleolus on one side, and the border of 
the os calcis on the other, and forms the external annular liga- 
ment. The anterior portion of the fascia forms at the ankle the 
anterior annular ligament ; it is divisible into two the upper 
being transversely disposed, the lower arranged in the form of the 
letter > placed on its side. The latter is often described asa 
separate ligament under the name of cruciform ligament ; it is com- 
posed of two bands about half-an-inch in width, blended with each 
other at their point of union on the front of the joint. The internal 
band _is attached above to the internal malleolus and below to the 
os calcis at the outer side of the foot; the external band to the 
external malleolus above, and the scaphoid and internal cuneiform 
bone at the inner border of the foot. The internal band at its origin 
consists of two layers, between which passes the tendon of the 
tibialis anticus, The tendons of the extensor longus digitorum and 
peroneus tertius have also a separate loop connected with the cruci- 
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portion of the deep fascia of the which a 


septum between the ial and muscles of the back of the 
leg is sometimes Pathe rieaear ea fascia ; and in operations 
on the arteries of that region the deep layer of the deep fascia. There 
is besides another deep portion of fascia above the preceding, the 
popliteal derived from the tendon of the semi-membranosus 
muscle and binding down the poplitens muscle, ‘9 its inferior 
border this fascia is inserted into the popliteal line of the tibia. 

The fascim dorsales pedis are three in number, superficial, 


mut roperfeal layer of deep fascia of the f is thin and 

e foot in and covers 

the crete the foot, being continuous at the ankle with the 

cruciform ligament, and attached at either side to the borders of the 

berate olin motteee the plantar fascia. A second or 

pater tli tigee A tenes pod ere Bg on 

ita ions 5 a or 

found beneath the latter, and covering in the fen fete 

‘On the interossei muscles the three layers are united, and the 
jently from each other i at 


pe Fascia consists of three portions, middle and two 


The middle ion is thick and dense, and composed of stron; 
aponeurotic fil closely interwoven with each other, It Fd 
attached posteriorly to the inferior surface of the tuberosities of the 


a 

of the flexor tendons, and at either side to the head of the metatarsal 

bone, The point of division of the fascia into fasciculi is strength- 

ened by transverse bands, ee sah the solidity of the fascia 
Is 


the corresponding toe, and is attached in the middle to the sheath 


uscles. 

‘The lateral portions are thin, and cover the eides of the sole of the 
foot ; are continuous behind with the internal and external 
annular it ; and on the mesial side with the central portion. 
‘The inner portion is continuous along the border of the foot with the 
fascia of dorsum ; the outer portion is attached to the os calcis 
and base of the metatarsal bone of the little toe, forming between 
theee points a thick band, which gives origin to part of the abductor 
ininimi digiti muscle. 

Besides Simengt atrong layer of investment and defence to 
the soft parts si in the sole of the foot, these three ions 
of fascia send processes inwards, which form sheaths for the different 
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muscles, A strong septum (intermuscular septum) is given off 
from each side of the middle = of the plantar Datta ‘which is 
attached to the tarsal bones, and divides the muscles into three 
ups, iniddle and two lateral; and transverse septa are stretched 
tween these to separate the layers The superficial layer of 
iuscles derive part of their origin from the plantar fancia. 


Gluteal Region. 


Dissection.—The subject being turned on its face, and a block 
placed beneath the pubes to support the pelvis, the student com- 
mences the dissection of this region by carrying an incision from 
the apex of the coccyx along the crest of the ilium to its anterior 
superior spinous process ; or vice vered, if he be on the left side. He 
then reflects the integument, superficial fascia, and deep fascia, 
which latter is very thin over this muscle, from the gluteus maxi- 
mus following rigidly the course of its fibres; and having exposed 
the muscle in its entire extent, he dissects the integereea’ and 
superficial fascia from off the deep fascia which binds down the 
xluteus mediug, the other portion of the region. 


Gluteus maximus, Gemellus superior, 
Gluteus medius, Obturator internus, 
Gluteus minimus, Gemellus inferior, 

Pyriformis, Obturator externus, 


Quadratus femoris. 


The GLUTEUS MAXIMUS (yhovrds, nates) is the thick, fleshy 
mass of muscle, of a trapezoid shape, which forms the convexity of 
the nates, In’ structure it is coarse, being made up of fibres col- 
lected into large fasciculi, and these again into distinct muscular 
masees, separated by deep furrows. It arises from the posterior fifth 
of the crest and external surface of the ilium, from the posterior sur- 
face of the sacrum and coccyx, and from the great sacro-ischiatic 
ligament. It passes obliquely outwards and downwards, to be 
‘inserted into the rough line leading from the trochanter major to the 
linea aspera, and is continuous by means of its tendon with the 
fascia lata covering the outer side of the thigh, and with the ilio- 
tibial band. Several burs are situated between this muscle and 
subjacent parts : one upon the tuberosity of the ischium, one between 
its tendon and the trochanter major, and one between it and the 
tendon of the vastus externus. 

Relations.—By its superficial surface with a thin aponeurotic 
fascia, which separates it from the superficial fascia and integument, 
and near its insertion, with the vastus externus. By its deep surface 
with the gluteus medius, pyriformis, gemelli, obturator internus, 
quadratus femoris, sacro-ischiatic foramina, ‘great sacto-ischiatic 
ligament, tuberosity of the ischium, semi-membranosus, semi-ten- 
dinosus, biceps, and adductor magnus; gluteal vessels and nerve, 
ischiatic vessels and nerves, and internal pudic vessels and nerve. 
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border it overlaps the gluteus medina; and 

forms the lower agi ie nates, The 
See eee tere tong te 

next niuscles into view. 


anes Supply.—Inferior gluteal branch of the lesser ischiatic 


eSThe GLUTEUS MEDIUS is placed in front of, rather than 
beneath, the gluteus maximus; and is covered in by a process of the 
laa = 
duos It arises 
from the outer lip 
of the crest of the 


tween the superior 
and middle curved 
lines of the dorsum 
ili, and from the 
thick fascia above 
mesa ae Tts 
converge to 
‘the outer part of 
the trochanter ma- 
jor, into which its 
tendon is inserted. 


na next, ehh ia situated Tentat i 
‘U8 MINIMUS is a radiate muscle arising from 
dorsum ilii, between the middle and_ inferior 
its fibres cor to the anterior border of the tro- 
chanter major, into which it is inserted by meansof a rounded tendon. 
‘There is no ator iltinst separation between the gluteus mediue and 


perficial sui with the gluteus medius 
wfc with the iam, long ten- 
le of ‘joint 


A bursa is 
between its tendon and the ae 
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the anterior surface of the sacrum, by three 
between the anterior sacral foramina, from 
from the adjoining surface of the ilium, and from 


Ne —Su) luteal nerve. my cm 
Bk i cia ar pear), tire aries from. 
the 


ischiatic ligament. It passes out of the vie cou a ee 


sacro-ischiatic foramen, and is énserted by a rounded into the 
posterior border of the trochanter major. 

Relations.—By its superficial or external surface with the escrum: 
and gluteus maximus. Byte dep opie race wth the , 
plexus of nerves, branches of internal iliac artery, 

sacto-ischiatic notch, and capsule of the hip-joint. By it 
border with the gluteus medius and gluteal vessels and nerve. 
its lower border with the gemellus superior, ischiatic veesele 
nerves, and internal pudic vessels and nerve. 

Nerve Supply. —A branch from the sacral plexus, * 

The @) US SUPERIOR (yemellus, double, twin) is a 
small slip of muscle situated ast below the pyriformis 
arises from the spine of the ischium, and is inserted into the upper 
border of the tendon of the obturator internus, and into the upper 
border of the trochanter major. The gemellus superior is not 
unfrequently wanting. 

,—By its superficial surface with the gluteus maximus, 
ischiatic veasels and nerves, and internal pudic vessels and nerve, 
By its deep surface with the pelvis and capsule of the hip-joint. 

Nerve ere branch from the sacral plexus. 

The OB' TOR INTERNUS arises from the inner surface 
of the anterior wall of the pelvis, being attached to the margin bf 
bone around the obturator foramen and to the obturator 


It 
and is inserted by a flattened tendon into the inner aspect of the 


teh, hich this muscle pla a pulley, is faced 
not over which this muscle plays as a ley, 

‘with ‘cartilage, and. provided with» synovial: Dares’ to deuiitabattia 
movements, The tendon of the obturator is bordered above and 
below by the gemelli muscles nines their names), which are in- 
verted into the sides of its tendon, and ay to be at 

or superadded portions—external origins, in fuct, of the obturator 
internua, 

Relations. —By its supersicial or posterior surface with the in- 
ternal pudic vessels and nerve, the obturator fascia, which separates 
it from the levator ani and viscera of the pelvis, the sacro-iachiatic 
ligamenta, gluteus maximus, and ischiatic vessels and nerves, 
By ita deep or anterior surface with the obturator membrane and 
the margin of bone surrounding it, the cartilaginous pulley of the 
cen a ‘ae ae sete pays and as 
ligament ip-joint. By its upper within the 
the obturator viele and bere externally to the sehen the 
gemellus superior. By its lower onder with the gemellus inferior. 


GEMELLUS INFERIOR—QUADRATUS FEMORIS. MS 


Nerve nA branch of the sueral plexus, 

The US R, arises from the posterior border 
of the tul of the ischium, and is inserted into the lower border 
of the tendon of the obturator internus, and into the upper border of 
the trochanter major. 


Rolations.—By ite i ith the gluteus maximus, 
By separ wfae wi glu si 


and Is and nerves. its deep surface wit the 

external eurline “ot the palvincand caplet the i eas "4 

upper border with the tendon of the obturator interm By its 

eee neon cen tonite ot sila bess externus and dquadieiie 
orig, 


Nerve —A branch from the sacral plexus, 

Tn this the tendon of the obturator externus can be 
seen; itis Rnsted leeply between the gemellus dates Seales 
border of the quadratus femoris. To expose the muecl ae 


Fe pects eat et at 


srw a eatin it anteriorly—viz., from the ramus of the 
pubes and ischium ; its tendon passes outwards behind the neck of 
the femur, to be inserted into the digtal forsa of oe ee 
When the fernur is rotated outw: the tendon of this muscle 





Relations.—By its superficial or “aco te the tendon 
of the psoas oe iliacus, pectinens, adductor brevie and aan 
obturator vessels and pis By its 


the bestia xemabrane ana margin bons ‘which ecg 
the lower of the fn es of the wi ed and eat femoris 
Nerve —The obturator n 


a rough line on the posterior Re ceed Ge eteneaie aiee 


Relations.—By its emo veto with the gluteus maximu 
facet tinktatis seamle el nerves. ite tno rrjae wih the 
Sealine oberon x orion ty task’ tee Byoaril 
bursa often separating it from the latter. By = wy with 
the gemellus inferior ; and by the lower border with the adductor 

ak 
lerve —A branch from the sacral 





Ferree b roe {ealors muscle) is die long eects, 
ising from the anterior su process of the ilinm, 
bo gst ee thigh, descends inner condyl 
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tanec of ao and semi-tendinos a bore 
being interposed. At the knee-joint its posterior relation 
with the internal saphena vein. 


apex =o immediately overlies the femoral artery with 
ite 

eon SER ORIN 300 disificm. cae in the 
wiht of Lap of the thigh. It arises by a flattened 


from the ‘he pee ween the inferior curved line thedorann 
of the ilium and the uy margin of the acetabulum, its fibres bing 
intimately blended the circular fibres of the capsular ligament 

of Ue and with the cotyloid ligament; this is usually Siac 


as head, The muscle is also connected by means of 
a rounded band of condensed areolar tissue with the 
anterior inferior Sah oaeeagt age 
about an inch of the jum al inferior 


_~-weum Wnese Two the weeny 

those in the 1 
anteriorly with the tendinous 
from the upper aponeurosis. 
a few inches above the patell 
its borders the attachment of s 
internus, and is inserted into t. 
of the patella, 

Belations.—By its superficic 
psoas and iliacus, surtorius; an: 
extent with the fascia lata. B 
of the hip-joint, external circum. 
and externua. 

Nerve Supply.—Anterior cru: 

‘The rectus must now be divide 
ends turned aside to bring clearly 

The VASTUS EXTERNUS a: 
line of the femur as far inwards 
from the inferior border of the gr 
joins the shaft of the bone), fron 
‘trochanter to the linea aspera, fr 
far down as its bifurcation, and 
septum. At the point of its att 
insertion of the gluteus maxim 
tendon of that muscle, and where 
other a bursa is interposed, Th 
surface is aponeurotic, this being 
three-fourths, excepting the ante! 
downwards and slightly forwan 
aponeurosis to one situated on tl 
derived from the tendon «f * 
more ohlt-- 


‘VASTUS INTERNUS—ORUREUS. cr) 


to distinguish its fibres from those of the crureus, but the line of 
separation is almost invariably indicated by the course of the ex- 
ternal circumflex vessels, and the nerve passing to the muscle iteelf. 

Belations.—By its superficial surface with the fascia lata, rectus, 
biceps, setal-membranoey and gluteus maximus, By its deep surface 
with the crureus and femur. 

Nerve Bapply anterior crural nerve. 

The V. 8 INTERNUS aries from the spiral line of the 
femur, from the internal cervical tubercle to the point where that 
line joins the linea aspere, and from the inner border of the latter as 


far as the groove for the femoral artery. As was obeerved with the 
vastus externus, the superficial portion of the muscle is chiefly 


sponeurotic, excepting at the lower third of the thigh, where it 
becomes fieshy. ‘The fleshy fibres below the groove for the artery 
spring from the rounded tendon of insertion of the adductor magnus 


and the fibrous membrane which unites that tendon with the in- 
ternal au) dylar line. The fibres of the vastus externus are 

at their origin with those of the adductor muscles ; they lie 
upon and clothe the inner surface of the femur, but are not attached 
toit. The muscle is inserted by a tendon common to it, the crureus, 
vastus externus and rectus, into the front of the inner half of the 
base of the patella, but the lower fibres pass directly to the inner 
border of that bone without joining the tendon, and from this latter 
portion of the muscle an aponeurosis is prolonged to be inserted 
immediately below the inner tuberosity of the tibia, some of its 
fibres joining the internal lateral ligament of the knee. In its 
upper part the muscle is often blended with the crureus, but their 
line of separation may be made out by following the course of a 
small nerve which is derived from the upper branch to the vastus 
internus, and passes down between the vastus internus and crureus 
to be distributed to the subcrureus and upper part of the synovial 
pouch of the knee. 

Relations. —By its superficial surface with the psoas and iliacus, 
rectus, sartorius, fem artery and vein, and saphenous nerve, 
pectineus, adductor longus, brevis, and magnus, and fascia lata, By 
its deep surface with the crureus and femur. 

Herve Anterior crural nerve. 

The OB! (erus, the leg) consists of four lamine placed 
one over the other ; separated above, at their origin, by intervals 
of bare bone, but fused below. The first of these is placed super- 
ficially to the reat, and arises from the spiral line to the outer 
side of the internal cervical tubercle ; its attachment from 
thence down the outer surface of the bone to the glut ridge, and 
is continued downwards along the outer lip of the linea ra and 
external intermuscular septum. Below the point where the linea 
uspera divides, the fibres cease to arise from bone, but continue to 
spring from the external intermuscular septum clove to its attach- 
ment to the supracondylar line. The second layer lies beneath the 
first, and is attached lower down on the shaft of the femur, and the 











‘vessels, rectus, vastus internus and externus its 
‘the fernur, eebcrnntus, and synovial pre iin the > 
Nerve Supply. nerve, ts 
‘The four muscles above described are. often grouped under one 
common title as the eee extensor cruris; the three 
muscles most intimately connected, the two vasti and crureus, 
receive the name of triceps femoralis. . 
SUB-CRUREUS,—When the crureus is divided from its inser- 
tion, a small muecle is seen upon the lower of the ie 
erally consists of two fasciculi, external which 
Prnerted into the pouch of synovial membrane that ex! ‘upwards 
from the knee-joint, behind the patella; and is named, from its 
situation, eub-crureus. It would seem to be intended to support the 
synovial membrane. low 
Actions,—The tensor vaginas femoris renders the fascia lata tense, 
and slightly inverts the limb. The eartorius flexes the bed 
the thigh, and, continuing to act, the thigh upon the Peele ine 
same time carrying the leg across that of the opposite side, 
position in which tailors sit; hence its name.  ‘Tuking’ ite fixed 
int from below, it assista the extensor muscles in pee fe 
for the sw of the trank. The other four mi ft 
Deen. collectively named iceps extensor, from their 
of action, They extend the leg upon the thigh, and obtain « 
increase of power by their attachment to the patella, which acts as 
a fulcrum. Taking their fixed point from the tibia, they steady 
the femur upon the leg, and the rectus, being attached to the pelvis, 
serves to balance the trunk upon the lower extremity, 


Internal Femoral Region. 


Tijacus internus, Adductor Ion; 

Peoas magnus, Adductor brevis, 

Pectineus, Adductor 
Gracilis. 


* The above dencription of the extensor musclox ix condensed from am 
it given by Mr, W, Williams, M.RC.%., in the Jowrnal 
ara = ar ad 





ILIACUS INTERNUS—PSOA8 MAGNUS. 35 


Dissection.—These muscles are exposed by the removal of the 
inner flap of integument recommended in the dissection of the an- 
terior femoral region. The iliacus and peoas arising from within 
the abdomen can aly be seen in their entire extent after the removal 
of the viscera from that cavity. 

The ILIACUS INTERNUS isa flat radiated muscle. It arises 
from the fossa of the ilium, ilio-lambar lif t, base of the sacrum, 
internal lip of the crest, and anterior border of the bone ; and after 
escaping beneath the crural arch and joining the tendon of the peoas, 
is inserted into the trochanter minor of the femur. A few fibres of 
this muscle are derived from the base of the sacrum, and others 
from the capsular ligament of the hip-joint. 

Theile, with several other anatomists, re; the iliscus internus 
and peoas magnus asa single muscle arising by two heads : the iliacus 
has no proper tendon, its muscular fibres being inserted into that 
of the He describes the combined muscle under the name of 
AeSintions By surfo ithin the pel ith th 

Belations.—By its anterior surface, within vis, wit e 
external cutaneous nerve and ilise fascia, which Intter cqparates it 
from the peritoneum, on the right from the cecum, and on the left 
from the sigmoid flexure of the colon ; externally to the pelvis, with 
the fascia lata, rectus, and sartorius. By ite posterior surface with 
the iliac fossa, margin of the pelvis, and capsule of the hip-joint, 
a synovial bures of large size being interposed. This burea some- 
times communicates with the synovial membrane of the ilio-femoral 
articulation. By its inner border, with the psoas magnus and crural 
nerve. 


Nerve Supply.— Anterior crural nerve. 

The Thae Fascra (lumbo-iliaca) is the aponeurotic investment 
of the psoas and iliacus muscle; and like the transversalis fascia, 
is thick below, and becomes ually thinner as it ascenda It 
4s attached superiorly, along the edge of the peoas, to the anterior 
lamella of the aponeurosis of the transverealis muscle, to the liga- 
mentum arcuatum internum, and to the bodies of the lumbar ver- 
tebrz, leaving arches co1 nding with the constricted part of the 
vertebre for the transit of the lumbar vessels, Lower down it 
passes beneath the external iliac vessels, and is attached along the 
margin of the true pelvis; externally it is connected to the crest of 
the ilium; and, inferiorly, to the outer two-thirds of Poupart’s 
ligament, where it is continuous with the transversalis fascia. 7 
ing beneath Poupart’s ligament, it surrounds the psoas and iliacus 
muscle to its termination, and beneath the inner part of the femoral 
arch forms the posterior segment of the crural canal or sheath of the 
femoral vessels. 

The PSOAS MAGNUS (yéa, lumbus, a loin), situated by the 
side of the vertebral column in the loins, is a long fusiform muscle. 
It arises from the bodies and bases of transverse of the last 
dorsal and all the lumbar vertebra. It also takes its origin from 
the intervertebral substance, and from a eeries of tendinous arches 





epee: nerve, psoas far 
the common an 
surface with the I 


Suadiaboe Tas sieve (from whic 
anterior layer of the aponeurnsia 
nerve, which, near Poupart’s liga, 
lumbar plexus of nerves is situated 

rt of the muscle. In the thigh t. 
fuscia lata in front; the border of 
which it is separated by the synovi. 
the preceding muscle, Tehinds the ¢ 

e outer side ; and the femoral 
ove overlaid, to the inner ride. 

Nerve Supply.—Branches from t] 

- The FEOLINEUE is a flat and 
from the pectineal line act 
the surface of bone in per the 
ridge leading from the lesser trochai 
femur. 

Relations. —By its anterior surface 
fascia lata, ‘which separates it from tk 
internal saphenous vein, and lower di 
By its posterior surface with the ca 
externus, and adductor brevis, the ol 
By its external border with th the peoas 
the line of interval By its indernal 
the adductor lon; Obturator her 
this muscle, which forms one of its co 

Nerve 8 .—This muscle rec 
terior crural, another from the ot 
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ite inner border with the is and adductor m: Tt ia 

Hees near its insertion She md iB ery 

adductor brevis may now be divi 

outwards, or its inner two-thirds may be cut away ately, when 
tent. 


the adductor us muscle will be exposed in its entire ext 
The ADDUGTOR MAGNUS is 0 brood triangular 1 
forming 4 septum of division between the muscles situated on the 
anterior and those on the posterior aspect of the thigh. It arises 
fleshy fibres from the ramus of the pubes and ischium and from the 
anterior border of the tuber ischii ; and rudiating in its passage out- 
wanda, i¢ inserted into the line leading from to 
Tinea aspera, to the whole length of the middle lip of the linea a3) 
RedUby aipnsded. tendon info a anall epina on tho inner condyle of 
the femur. The adductor magnus is pierced by five openings; the 
three for the three perfornting arteries ; the fourth, for the 
of the da. The fitth is the large oval opening, in 
‘the tendinons of the muscle, that gives passage to the femoral 


By ite i face with the pectineus, adductor 
ep ied Tyetasnaed aha 
yand vein, with their branches. y ta poten face with 
Mee ieea, acral racmicancous, jicepe, and gluteus maxi~ 
mua By its duner border with the gracilis and sartorius By its 

with the obturator externus and quadratus femoria. 

nerve, 

(slender) is situated along the inner bonler of 
Bere theteten cc the epeetca and itis 
8 18 ol e is; am 
Bien een endsiekin pate 








By its inner or superficial surface with the fascia lata, 
a 


354 POSTERIOR FEMORAL REGION. 


and below with the sartorius and internal say nerve 
internal saphena vein crosses it Iying su] at yy to the fascia 
By its outer or deep surface with the ductor fongas, | i 
magnus, and the internal lateral ligament of the knee-joint, 
which latter it is separated by a synovial burea common to i 
the tendons of the gracilis and semi-tendinosus, 
err 8) go berate BETTE: ¥ aati 

ctions.— The iliacus, psoas, eus, ani uctor longus 

muscles flex the thigh upon the palvis, and’at the same from 


Posterior Fémoral Region. 
Biceps femoris, Semi-tendinosus, 
me Semi-membranosus. 

Dissection.—Remove the integument and fascia from the posterior 

of the thigh by two flaps, and turn aside the gluteus maximus 
ym the uy part; the muscles may then be examined. 

‘The BICEPS PEMOBIS (bis, double ; caput, head ; flexor cruris) 
arises by two heads, one (long head) by a common tendon with 
the semi-tendinosus from the upper and back part of the tuber 
ischii ; the other (short head), muscular and much shorter, from the 
lower two-thirds of the external border of the linea aspera, external 
supracondylar ridge, and external intermuscular septum. The 
biceps forms the outer hamstring, and is inserted by a strong tendon 
into the head of the fibula; one portion of the tendon being con- 
tinued downwards into the fascia of the leg, and another being 
attached to the outer tuberosity of the tibia. At its insertion into 
the fibula the tendon divides into two portions, between which the 
long external lateral ligament of the knee passes, a synovial bursa 


being interposed. 
Relations. —By its superficial or posterior surface with the gluteus 
maximus and fascia lata. By its deep or anterior surface with the 


semi-membranosus, adductor magnus, vastus externus, from which 
it is separated by the external intermuscular septum, great ischiatic 
nerve, liteal artery and vein, and near its insertion the external 
head of the gastrocnemius and plantaris. By its inner border with 
the semi-tendinosus, and in the popliteal space with the popliteal 
artery and vein. 

Nerve Supply.—Great sciatic nerve. 

The SEMI-TENDINOSDS, remarkable for its long tendon, arises 
in common with the long head of the biceps, from the upper and 
back part of the tuberosity of the ischium : the two tuseles bein; 
closely united for several inches below their origin. It is inserted 





SEMLLMEMBRANOSUS. 355 
into the of the inner side of the tibia, nearly as far fore 
Derditon The chase ixumedately below tn dnsartion ‘ 
of the apart fe 
expansion to the fascia of the 

ra 


Relations. —By its super- Pio, 225 — Mus. 
feabinarface with, the gluiens Spe, foal 
‘maximus, fascia lata, atits a 
insertion with the synovial pee Beg 
bursa which separates its ten- Gluteus maxi 
don from the expansion of the pee ad 
sartoriua By its surface ‘od in by fasoln 
with the semi-membranosus, fata” 2a 
adductormagnus, internal head ‘Short bead. 
of the gastrocnemius, and in- & Somi-tendt: 
ternal ligament of the | san ED 
knee: the synovial bursa ‘noua 8. Grae 
common to it and the lon Ed actly 
of Sou praetilobelng int dd. iene 
Drala $209 te enter’ border Bip rte 

ilis; by its outer 
ri thebi = ius 14, Popll 
jerve r — Great Gastroone- 
peso pate alu te two 

‘These two muscles must be font theo 
dissected from the tuberosity fee td 
of the ischium, to bring into ‘tring, the er 
view the origin of the next. forlus with the 

The -MEMBRANO- iis, semi 
SUS, remarkable for the ten- and 
dinous jion upon its an- i ees 


terior surface, 
arises from tuberosity of 
the ischium, in front of the \ 
common. of the two pre- 
ceding muscles, It is inserted into Lay ete part of the inner 
tuberosity of the tibia; at its insertion the tendon splits into three 
‘one of which is inserted in a groove on the inner side of 
the head of the tibia, beneath the internal lateral ligament. The 
second is continuous with an Lpoarkes expansion that binds down 
the popliteus muscle, the popliteal fascia; and the third turns up- 
= and “eerie ee in, Se femur, ied 
middle portion of the posterior ligament of the knee-joint "3 
mentum posticum Winslowii). : 
‘The tendons of the eemi-tendinosua, semi-membranosus, gracilis, 
and sartorius, form the inner hamstring, . 
Relations.—By its superficial surface with the gluteus maximus, 
biceps, semi-tendinosus, fascia lata, and at ita insertion, the ten- 
dinows expansion of the sartorius, By its deep surface with the 
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quadratus femoris, adductor magnus, internal head of gastrocnemi 
Kose join (from which it is separated by a Sorgen Smbrane) and 
ts pliteel artery ad vein. By ita inner 
its outer wit t tie herve, and { in ayy 

ace the poplieal artmy aol vein oll 

Nerve Supply.—Great sciatic nerve. 

If the semi-membranosus muscle be turned down pen, umes 
the student will bring into Zisw the the broad and expanse of 
the adductor magnus, against which the ‘have inure ‘muscles above 
described rest. 

Actions.—The three hamstring muscles are flexors of the leg 
upon the thigh ; and taking Bir sel. poiat eae below et 

r r extend the 

balance it on Phe tower 


extremitie, The vie 
Fro, 024, — Musclea from the obliquity, of 
Sutt s hen pat natn 
Me when partly: the 
soe, tur Into ee lendinoeee urna the 
Patella 5 inwards when in 
Sidon of te roc same state of flexion. 


Anterior Tibial Region. 


ed ene st each Tibi 
‘one 
aide. 2. Subcu- ialis anticus, 
‘taneous surface of Extensorlongusdi, 
te te 3. Tole Peroneus tertius, etary 
Extensor longus Extensor proprius pollicis. 
folsor psp Dissection. —The dis- 
polllels, 6 Pero section of theanteriortibial 
Peronous longus, yepion i is fob be commenced 
ao, barter at Yonge th middle of t the leg 

o long 1e mi 
orion midway between the tibis 
nertbelly of the gaa- and 4ibula, from the knee 
Setensor brevis to the ankle, and bounding 
digttoram; the it inferiorly bya tranaveree 


incision extending from 
one malleolus to the other. 
To expose the tendons on 
the dorsum of the foot, the 
longitudinal incision may 
be carried onwards to the 
outer side of the base of the 

=" great toe, and terminated 
ty, “another incision directed across the Sroads of the metatarsal 


The TIBLALIS ANTIOUS arises from the outer tuberosity and 
upper two-thirds of the outer surface of the tibia, the interosseous 


hind it, the pero- 
nous brevis, 





EXTENSOR LONGUS DIGITORUM. 357 


nerve. 

Merve .— Anterior tibial nerve, 

The BR LONGUS DIGITORUM (extensor communis 
Jongus) arises from the outer tuberosity of the tibia, the head and 
upper three-fourths of the fibula, the interosseous membrane, inter- 
muscular fascia, and deep fascia. Near the ankle it divides into four 
tendons, which pass beneath the annular ligament through a proper 
tendinous pulley (the sling ligament of Retzius), to be enserted into 
the second and third phalanges of the four lesser toes. The mode of 
insertion of the extensor tendons, both in the hand and in the foot, 
is remarkable ; each tendon spreads into a broad sponeurosis over 
the first phalanx ; this aponeurosis is strengthened on its borders by 
the tendons of the ] icales and interoesei, and divides into three 
slips; the middle slip is inserted into the base of the second phalanx, 
the two lateral slips are continued onwards, to be inserted into the 
base of the third. 

Relations. —By its anterior furface with the deep fascia of the 

and foot, and anterior annular ligament. By its posterior surface 
with the interosseous membrane, fibula, ankle-joint, extensor brevis 
digitorum (which separates its tendons from the tarsus), metatarsus, 
and phalanges. By its inner surface with the tibialis anticus, 
extensor proprius pollicis and anterior tibial veseela By its outer 
border with the peroneus longus and brevia. 

Nerve Supply.—This muscle and the next are both supplied by 
the anterior tibial nerve. 

The PERONEUS TERTIUS aries from the lower fourth of the 
inner surface of the fibula and intermuscular fascia, and is inserted 
into the upper surface of the base of the metatarsal bone of the little 
toe. Although apparently but « mere division or continuation of 
the extensor longus digitorum, this muscle may be looked upon as 
homologous to the flexor carpi ulnaris of the forearm. Sometimes 
it is Se a - 

The (SOB PROPRIUS POLLICIS (extensor hallucis 
longus) lies between the tibialis anticus and extensor longus digi- 
torum. It arises from the middle three-fifths of the fibula and 
interosseous membrane. Its tendon passes through a distinct sheath 
in the annular ligament, and is inserted into the base of the last pha- 
lanx of the great toe, being closely connected with the first phalanx 
by short fibrous bands. 





f 
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Relations. —By its anterior surface with the deep fascia of the leg 
and foot, and anterior annular ligament. By its posterior surface 
7 ie o ‘interosseous mem- 

¢, fibula, tibia, ankle- 
< joint, extensor brevis digi- 
2 torum, and bones and artien- 
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Poa. 225.—Insortion of extensors of toes. 1-Ex- veins; the 
‘Tensor proprius pollicia. 2, 2. Fibrous bands i 
passing to fret phalanx of ret toe. 3, Fi tendon on the 
us 
vorum. 


ib 
Sa 
Fe 


iis from 4, Extensor longus digi foot being the 
vessels, By 
with the tibialis antieus, and anterior tibial vessels, 
Nerve S -—Anterior tibial nerve. 
Actions.—The tibialis anticus and peroneus tertius are direct 
flexors of the tarsus upon the leg. The two tibial muscles acting 
er raise the inner border of the foot and draw it inwards. 
ey assist also in preserving the arch of the foot during pi i 
The extensor longus digitorum and extensor proprius 
extensors of the phalanges ; and continuing their action, they amsist 
the tibialis anticus and peroneus tertius in flexing the foot upon the 
leg. Taking their origin from below, they increase the stability of 
the ankle-joint. 


i: 
af 


Posterior Tibial Region. 
Superficial Group. 
‘Gastrocnemins, Plantaria, Soleus, 


Dissection —Make an incision from the middle of the popliteal 
space down the middle of the posterior part of the leg to the heel, 
bounding it inferiorly by a transverse incision passing between the 
two malleoli. Turn aside the flaps of integument and remove the 
fasci from the whole of this region: the gastrocnemius muscle 
will then be exposed. 

‘The GASTROCNEMIUS (acrpoxrjuioy, the bellied part of the 
leg) arises by two heads from the upper part of the two condyles 
of the femur, the inner head being the longest. They unite to form 
the beautifal muscle #0 characteristic of this region of the limb, 
It is inserted, by means of the tendo-Achillig, into the lower part of 


the posterior tuberosity of the og calcis, a synovial buraa 

between the tendon and the upper part of the tuberosity, gue 
trocnemius must be removed its origin, and turned down in 
order to expose the next muscle. 


Relations,—By its superficial surface with the deep fascia of the 


PLANTARIS—SOLEUS, 359 


leg, which separates it from the external saphena vein, and with 
‘the external aaphenons nerve. By its deep surface with the lateral 
of the posterior ligament 


nal 
seaina it the posterior surface of 
internal condyle of the femur, 
and is separated from the semi- 
membranosus by asynovial burea 
which often communicates with 
the cavity of the knee-joint, The 
external head rests against the 
outer side of the external condyle, 
and sometimes has in it a sesa- 





nerve. 
The SOLEUS (solea, a sole) is 
the broad muscle upon which the plantaris resta It arises from the 
head and upper half of the fibula, the oblique line and middle 
third of the inner of the tibia, and from a tendinous arch 
across between these two portions. Its fibres con’ to the 
tendo-Achillis, by which it is inserted into the posterior tuberosity 
of the os calcix. “The tendinons arch gives passage to the popliteal 
Tales Uy lis natal cay it tha purtoonomica and 
= ite i with tl mins 

plantaris. By its cater the intermuscular fascia, which 
separates it from the flexor longus le ens Heda posticus, flexor 
Jongus pollicis, posterior tibial veesela nerve, and peroneal 


Nerve Supply.—Internal popliteal. 


so POSTERIOR TIBIAL REGION. 


Actions.—The three muscles of the calf draw powerfully on the 
os calcis, and lift the heel ; continuing their action they raise the 
entire body. This movement is attained by means of a lever 
second power, the fulcrum (the toes) being at one 

‘the ly sup} on the tibis) in the middle, 
(these muscles) at the other extremity. 

They are, therefore, the walking muscles, and perform 
ments that require the su of the whole body from the ground, 
as dancing, leaping, fe ‘aking their fixed point from t below, th 
steady the leg upon the foot. e gastrocnemius is 3 poverfal 
flexor of the leg on the thigh. 


a 
F 


Deep Layer. 
Popliteus, Flexor lo1 digitorum, 
Flexor longus pollicis, Tibialis posticus 


Dissection.—After the removal of the soleus, the deep layer will 
be found bound down by an intermuscular fascia which is to be 


ligament of the joint and spreading obliquely over the head Pf the 
tibia, is inserted into the surface of the bone above its oblique line. 
This line is sometimes called, from being the limit of insertion of the 
popliteus muscle, the popliteal line. During flexion of the limb, the 
tendon of origin of this muscle lies in the ve on the outer 
side of the external sondzle of the femur. It is homologous with the 
pronator radii teres in the forearm. 

Belations—By its superficial surface with a thick fascia which 
separates it from the gastrocnemius, plantaris, and popliteal vessels 
and nerve. By its deep surface with the synovial membrane of the 
knee-joint, and upper part of the tibia. 

Nerve Supply.—Internal popliteal. 

The Fi OR LONGUS POLLICIS (flexor hallucis longus) is 
the most superficial of the next three muscles, It arises from the 
lower two-thirds of the internal surface of the fibula excepting about 
an inch at its lowest part, and passes through a groove in the astra- 

xlus and os calcis, converted by tendinous fibres into a distinct 
sheath lined by synovial membrane, into the sole of the foot, to be 
inserted into the base of the last phalanx of the great toe. 

Relations—By its supersicial surface with the intermuscular fascia, 
which separates it from the soleus and tendo-Achillis, By its deep 
surface with the tibialis posticus, fibula, peroneal vessels, inter- 
osseous membrane, and ankle-joint. By its outer border with the 





FLEXOR LONGUS DIGITORUM. ge 


longus and By its inner border with the flexor 
digitoram. ite ah foot, the tendon of the flexor longus» 
Te ae ee en ee Ee 


Nerve 17 Posterior tibial nerve. 
The R stile, et forans ; flexor 
munis longus) artes the posterior surtace of the tibia, 


i « eiccre  e Heer oe] fire ara) 
conmnion to ftand the tibialis coe * lamer 
jews, i 0 5 
pacer it then 8 Sun Wilt 
through a second sl ion of the 
which is connected with a aiviatag’ into. ree 
groove in the astragalus and alips, 4. Intornal 
Sx calcis into the sole of the inert ament ot 
foot where it divides into a intoral Mga 
= etter fie, 7. Pave 
into the Pe la 
Jast phalanx of a Evans Pon 
toes, forating tens Flexor 
of the fezarbrevia aig ee 


near 
(ficial surface Shh ton tote ee sedge tee 
‘i jonk fiviatts 

fascia, which vepa- pean aoe 

on 


ip tyres 





vessels and nerve. By ite Lh ee 
surface with the ia wan ‘of he an 
us. In 
sole of the foot its tendon is in the tendon et aie 
with the abductor floxor longus polltcts 
icis and flexor brevis 4 for tho posterior 
which lie super- perso. 
to it, ie it cae 
the tendon of the flex 
jogs es At the point of crossing it receives a tendinous slip 
communication. 
Nerve tenis tibial. 


Dissection. —’ longus pollicis must now be removed 
Beaettitetate; cel tke execs digitorum drawn aside, to 
into view the entire extent of the tibialis posticus, 
TIBIALIS POSTICUS lies w the interomeous mem- 
brane, between the two bones of the It arises by two heads 
from the adjacent sides of the tibia and fibula their rl length 
except about two inches at the lower end, from the interosseous 





and internal cuneiform bone, a process of its tendon being 
ontwards to the external eanattooen, and other: 


sheath behind the internal malleolus, the tendon of the tibialis 
postions lies Seep ae that of the flexor longus di; from 
which it is separated by a thin fibrous partition. A ‘bone 
is Sepee met with in the tendon close to its insertion, 
eee an Tecyre nollie hes eee Seton ae 
septum, flexor longus pollicis, flexor igitoru i 
veamla and nerve, pertncel. vaneels, and. 12, Sha salafae aieieaanmaia 
abductor pollicis, By ite deep sur- 
CE ek 
ne, fibul til 
and astragalus’ The anterior 
tibial artery between the 
two heads of the muscle, 
Nerve Supply. — Posterior 





postions, 
5 rom 
ior tibial artery. & Posterior tibial flexor longus pollicia. At the 

nerve, The tendon of the fexorlongus inner maltaotion the relation of 

Polliais is too deeply placed tobeshown the tendons is, tibialis 

‘ flexor longus digitorum, in 

the same sheath ; thena broad groove, which 1 peter: posterior 
at artery, ven comites, and nerve ; and lastly, flexor longus 
pollicis. = 

Actions.—The popliteus is a flexor of the tibia upon the thigh, 
carrying it at the same time inwands 40 as to invert the leg, the joint 
teing #0, arranged that rotation is only possible when the leg i# 
flexed. The flexor longus pollicis and flexor longus digitorum are 
the long flexors of the toes ; their tendons are connected in the foot 
bya short tendinous band, hence — necessarily act together, The 
tibialis posticus is an extensor of the tarsus upon the leg, and an 
antagonist to the tibialis anticna, It combines with the tibialis 
anticus in adduction of the foot, 
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Peroneus longus, Peroneus brevis, 

—These muscles are exposed by continuing the dissec- 
the anterior tibial region outwards beyond the fibula to the 
of the ay enone 
PERO! LONGUS (xepévy, fibula) arises from the head 

two-thirds of the outer side of the fibula, from the deep 
intermuscular septa, and terminates in a long tendon 
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and is common to this muscle and the peroncus brevis, 
at the outer side of the os calcis, the third on the cuboid 


Nerve Supply.—Musculo-cutaneous nerve, a branch of the pero- 
nerve, 


Relations.—By its “biverflal urfac with the peroneus Teages 
me. ‘The lateral relations of the muscle are 


tmembmnes, one being behind the external malleolus and common 
to both peronei, the other at the side of the os culcis, 
“Nerve eae nerve. 
Actions—The peronei muscles are extensors of the foot, con- 
a ‘with the tibialis posticua They antagonise the tibialis 
and peroneus tertius, which are flexors of the foot; they 
fe rcs acting toprbey teat to nuintain the arch 
i ier, tend to ie 
“of the foot, so necessary to security in walking, 


cy DORSAL REGION. 


Foor. 
Dorsal Region. 
Extensor brevis digitorum, Dorsal interossei. 

The EXTENSOR BREVIS DIGITORUM muscle arises from 
the outer side of the os calcis, and from the lower of the 
anterior annular li; it ; it cromes the foot obliquely, and ter- 
minates in four tendons, the innermost of which is énaerted into the 
base of the firet phalanx of the t toe, and the other three into 
the side of the long extensor tendons of the second, third, and fourth 
toes. 


Ienaes digterin: pects bryan the dovp fan of te deren 
igitoram, eus brevis, ia of the dorsum 
ee ee By its under surface with real aaa nortan 
Dones. Its sinner border is in relation with the dorealis pedis artery, 
the innermost tendon crossing that artery just before ita division. 
Nerve Supply.—Anterior tibial nerve. 
The DORSAL INTEROSSEI muscles, four in number, are 
placed between the metatarsal bones ; Spey een the correspond- 
ing muscles in the hand in arising by two 
heads from the adjacent sides of the meta- 
tarsal bones ; their tendons are inserted into 
the base of the first phalanx, and the digital 
expansion of the tendons of the long ex- 
tensor. The doreal interossei muscles all 
abduct from the middle line of the second 
toe. 
Belations,—By their upper surface with 
@ strong fascia which separates them from 
the extensor tendons. By their under eur- 
‘face with the plantar interossei. Each of 
fess muscles el ate fe asmall artery 
(posterior forating) which communicates 
with the external plantar artery ; and be- 
tween the heads of the first interosseous 
muscle the dorealis pedis artery takes its 
course. 


Plantar Region. 
First Layer. 
Abducetor pollicis, Abductor minimi digiti, 
lexor brevis digitorum. 


from nthe mld line of — Diggection.—The sole of the foot is best 

: : dissected by carrying an incision around 
the heel and along the inner and outer border of the foot, to the 
great and little toe. This incision should divide the integument and 
superficial fascia, and both together should be dissected from the 
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far forward as the base of the where they 
‘The plantar fascia 
a trinsverse made through it at 
about the middle of the and should be turned over towards the 
Pepe as will thus be brought into view. 
ABDUCTOR POLLICIS (vel hallucis) lies along the inner 
of the foot ; it arise by two heads, between which the 





sepalatene. By its mperflal zurface with the internal port 

tions. —By its su ial sur; int ion 

eestuar planter fev. By ite dep surface with the flexor brevis 
musculus accessorius, tendons of the flexor k digitorum, 

jexor licis, tibialis anticus and posticua, plantar vessels 

and nerves, bones. At its outer border with the flexor 

areas cry rms Wich 18 is aspera) by a vertical septum of 

ia. 


jerve —Internal plantar nerve. 
The ‘ABDUGTOR MINIM DIGITI lies along the outer 


oa colels, o zaurclon 
tween the two tubero- frat cheaper te 
sities, the external ot aece 3 
afar forwand as the base Bert of the lan: 
of the fifth metatarsal franavorsaly. 3 
bone ; and is inserted in- Abductor Dol 
to the base of the first pace 
phalanx of the little toe. \ Flexor breve 
Relations, — By oe of the Bexar Tong: 
the external Deion ot i oe 
ite dap ruroce with the ra 
e lone loxor 
lus acceasorius, = = 
flexor brevis — or trough the Df 
tareal an 
eran a areas 





it is separated by the vertical eeptum of the 
Nerve Supply.—External plantar nerve. 
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x6 PLANTAR REGION. 


The PLEXOR sete. eae ar om te te 
between the two 

face of the os calcia, from _—— Aken: 

and is inserted iy tae eon ints the bass of te eee second 

of the four lesser toes. Each tendon divides, eS ee 
tion, to give passage to the tendon of the long Thence ita cog- 


nomen perforatus, 

Relations.—By its nee hela are surface with Ripe sen By 
ita deep sw face wiih thin layer of fascia whi siren 
the musculus he get tendons of the flexor 
and flexor longus Pele and plantar eels el moran By its 
borders with the vertical septa of the plantar fascia which 
the muscle, on the one side from the abductor pollicis, and on the 
po from the abductor minimi digiti. 

Nerve Supply.—Internal plantar nerve, 


Second Layer, 
Musculus accessorius, Lumbricales, 


Dissection —The three preceding muscles must be divided near 
their origin, and turned downwards, in ae to see the muscles of 


but must 
Pentirel pent 
Tie CESSORIUS crises 
of the ms ipa the toner of which fe 
ces of the sole of fleshy and the outer tendin- 
alogek Davin ous; the former is attached 
acta, "2. Mu to the inner, surtace of; the 
f os calcis, ay wo 
Ths deure longes the under surface of the 
digitorum, ¢ Ten same bone a little in front 
longus pollicis. of the outer tubercsity, and 
Fier Trova pal- to the long plantar I 
= Rigas aeal It is inserted into the outer 
at ‘odaimt die border, and Pig and lower 
& Traneror- surfaces of flexor 
CA Pedie. 9. in ‘tqndonds 
plantar and. dor: Relations —By free 
Formed pate tne ficial surface with the 


Brescia of oe 
layer, from which it ix 
rated by — 
and with the external 
eee vessels and nerve, 
leep surface with the woe 

part of the os calcis and along plantar jieatene 

Nerve plantar nerve. 

‘The LI A aates (lumbricus, an earth-worm) are four little 


don of the 
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muscles arising from the tendons of the flexor longus digitorum ai 
their point of bifurcation, each, with the exception of the most i 
ternal being attached to’ two tendons ; they” are i into the 
expansion of the extensor tendons, and the base of the first phalanx 
of the four lesser toes on their inner side. They pass between the 
Ligital ahips of he planter taseia to their insertion. 

lerve Supply.—The two inner by digital branches of the in- 
ternal plantar nerve, the two outer by the deep branch of the 


plantar. 

Third Layer. 
Flexor brevis pollicis, ‘Transversus pedis, 
‘Adductor pollicis, Flexor Soe ich digiti. 


Dissection.—The tendons of the leng flexors and the muscles 
connected with them must be removed, to see clearly the attach- 
ments of the third layer. 

The FLEXOR POLLIOIS arises by a pointed tendi- 
nous process from the side of the cuboid, external cuneiform bone, 
and expanded tendon of the tibialis icus; it is inserted by two 
heads into the outer and inner sides of the base of the first phalanx 
of the great toe. Two sesamoid bones are developed in the tendons 
of insertion of these two heads, and the tendon of the flexor longus 
pollicis lies in the groove between them. 

Belations.—By its superficial surface with the abductor pollicis, 
tendon of the flexor dongs pollicis, and plantar fascia. By its 
dewp surface with the tarsal bones, metatareal bone of the great toe, 

insertion of the tendon of the peroneus longus. By its snner 
border with the abductor pollicis ; and by its outer border with the 
adductor pollicis; with both of which muscles it is blended near its 
insertion. 

Merve Supply.—Internal plantar nerve. 

The ADDUOTOR POLLICIS ariss from the cuboid the 
sheath of the tendon of the peroneus longus, and the base of the 
third and fourth metatarsal bones. It is tnserted into the base of 
the first phalanx of the great toe, in conjunction with the outer 
head of the flexor brevis pollicia, 

‘Belations.—By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, musculus accessorius, and 
lumbricales, By its deep surface with the tarsal bones and liga- 
mente, external plantar artery and veins, interossei muscles, tendon 
of the peroneus longus, and metatarsal bone of the great toe. By 
its inner border with the flexor brevis pollicis, with which its fibres 
are blended. 

Nerve Supply.—External plantar. 

The {U8 PEDIS ariss by fleshy slips from the 
heads of the metatarsal bones and inner metatarso-phalangeal liga- 
ments of the four lesser toes. It passes transversely inwards to 
‘inserted into the base of the first phalanx of the great toe, its tendon 
being blended with that of the adductor pollicis. 

‘The transvereus pedis is regarded by some anatomists as a short 
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head of the adductor pollicis; in its action it is. 
ductor; while the adductor pollicis is as much 





adductor, 

Relations.—By its ial surface with the of 
deep surface with the imterossei and ligaments of the 
phalangeal articulations, ~7 

Nerve —External tar. 

The REVIS DIGITI arise from the 
dase of the metatarsal bone of the little toe, and the sheath of the 
tendon of the peroneus longus, It is inserted into the base of the 
first, x of the little toe at its outer side. the 


stions.—By its ic with the tendons of 
mgs or brovn digizeramy the fourth 
uctor minimi digiti, and plantar fascia. By its deep eurface with 
the D cope interosseous muscle of the fourth metatarsal space, and 
the metatarsal bone. 
Nerve Supply.—External plantar. 





~ exten~ 
os and abduction. In these actions they are grouped 
manner — 
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Flexion. Extension. 

Flexor longus digitorum, Extensor lot igitorum, 
Flexor brevis digitorum, Extensor trees digivoruse 
Flexor accessorius, 
Flexor minimi digiti. 

Adduction. Abduction. 
Interossei, three plantar. Interoseei, four dorsal, 

Abductor minimi digiti. 


‘The great toe, like the thumb in the hand, enjoys an independent 
action, and is provided with distinct muscles to perform its move- 
ments, These movements are precisely the same as those of the 
other toes, viz. :— 


Flezion. Extension, 
Flexor lor llicis, Extensor ‘ius pollicis, 
Flezor brevis pollicis Extensor brevis digitorum 

Adduction, Abduction. 
Adduetor pollicis, Abductor pollicis 
‘Transversus pedi. ms 


The only muscles excluded from this table are the lumbricalea, 
four small muscles, which, from their attachments to the tendons 
of the long flexor, appear to be assistants in its actions, 
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PART V. 


ANGIOLOGY, 


Is the Liter on Histolo; fox! bed vessels SNe eer epee 

ly, thoxe carrying blood and those carrying lymph, and the 
Steriay bays farther boon divided dito arteries, veltat ani Uasiea, 
‘The description of the capillaries can, however, only be satisfactorily 
png in connection with the organs of which they form a part, so 

their arrangement and distribution will not now occupy our 
attention. The present section will therefore be devoted to the 
description of the arteries, veins, and lymphatics. 


ARTERIES. 


In the consideration of the arteries, the aorta will be first described 
with the branches of that trank and their subdivisions, which 
— constitute the efferent portion of the systemic circulation ; 
and then the pulmonary artery as the efferent trunk of the pul- 
monary circulation, 

AORTA. 

‘The aorta arises from the base of the left ventricle, at the middle 
of the root of the heart on a level with the body of the sixth dorsal 
vertebra, and presents at its commencement an enlargement (bulbus 
arte) caused by three dilatations of the walls of the vessel, the 
sinus aortici (sinuses of Valsalva), and corresponding with the three 
eemilunar valves, It ascends at first forwards and to the right, 
then curves backwards and to the left, and descends on the left side 
‘of the vertebral column to the fourth lumbar vertebra. Hence it is 
divided into the arch and descending aorta. 

‘The ARCH OF THE AORTA commencing at a a corresponding 
with the articulation of the cartilage of the third rib with the 
sternum on the left side, crosses behind and near the sternum to 
& point corresponding with the upper border of the articulation of 
the second rib with the sternum on the right side. It then curves 
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right the right auricle and superior vena eava ; anid beh) 
pulmonary artery and veins. 

‘The second or transverse portion of the arch ix 
wards and to the left, and extends from the second 
on the right side to the left side of the bod; 
vertebra. It is crossed in front by the le 
ee cardiac nerve, left inferior cardiac of 

left pneumogastric nerve. Behind it is in rel 
Seabee omnia, thoracic duct, nerves to the deep 
and recurrent 


geal nerve, Above it gives off the 
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it the left vena innominata ; and below is in relation with the « 
ficial cardiac Dee bifurcation of Covi 
ductus ees bak bronchus, Gee recurrent nerve. 


‘The third or descending 
docu vertelre; and ie ir covered by ‘is left It isin 
relation fn front with aor and root of the left lung, behind 
with the body of the fifth dorsal vertebra, on the ri side with the 
sesophagus and thoracic duet, and on the left with the pleura. 
elfen ING Frgire mig descending led lege bisa in = 

lence wil e tWo great cavities into the 
thoracic and abdominal aorta. 

Tuoracto Aonts.—The thoracic aorta fart at te the lower 
border and left side of the fifth dorsal verte tly 
towards the right as it descends, and ns it rae igh the aoe 
opening of the diaphragm lies on the middle line rong 


jamn. 
It is tee relation behind, with the vertebral column and lesser vena 


3 in front, with the cesophagus, left pulmonary 7» left 
eee bronchus, pericardium, a right pnet M nerve; to tl ° left 
co Cie og ra, left lung, and_ sop! ; and to the right, 

hagus, vena azygos major, ae oracic duct. 


'ARDOWIsAL, Aonta.—The aorta enters the tae the bxiy 
ie opening in the diap! and, as it lies ao 
the last doreal vertebra, ves the name of 
it passes downwards, and on the fourth lumbar vertebra,  itto ti to 
it] left of the middle line, divides into the two common iliac arteries, 
Its relations and branches will be described on a later page. 
Branches.—The branches of the aorta, arranged in a tabular form, 
are as follows :— 


ascending portion, Coronary, right and left, 
Right cartoid, 
or {i Tnnominate artery, | PSEhtgabolavian 
Left subclavian, / Phrenic, 
Pericardiac, 2 Gastric, 


Superior mesenteric, 

ipermatic, ; 
Inferior mesenteric, 
Lumbar, 
Sucra-media, 
Common 


_ Varietios of the Aorta,—The aorta seldom deviates from the 
| course and relations above described. In some few cases there is 





snd incars Sptenoe 


. 5 me) 
ich (posterior) winds around the base of the left 
auriculo-ventricular 


Nong 


imental injections of the coronary arteries have shown that 
they do not anastomose in the auriculo-ventricular and i 
o ves us was formerly supposed and described ; it being 
found impossible to inject one coronary artery with material intro- 
duced into the other. 


INNOMINATE ARTERY. -- 

The innominate artery Ceti lic} 2 is the 
and largest artery given off by the ra tt een 4 
and a half in Jength, and arises from the arch behind the of 
the first and second pieces of the sternum; it ascends obliquely 
towards the right sterno-clavicular articulation, where it } 
into the right carotid and right subclavian artery. 

Relations.—It is in relation, én front, with the left ate 
vein, stern) sigh in of the sterno-hyoid and at 
remains of thymus gland, right inferior thyroid and 
cervical cardiac branch of the pneumogastric ; 17 
trachea ; to the right, with the right innominate vein, rij 
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gastric nerve and pleura; to the left, with the left common carotid 
artery and remains of the thymus gland. 


Plan of the Relations of the Innominate Artery. 


In Front. 
Loft brachio-cephalie vein, 
Stern 


Right interior ¢ thyre 
Cervical cardiac ransh o of pu pheumogastric, 


igh rahe 
Soom! se : Ketie fpm 


Behind. 
‘Trachea. 


‘The innominate artery occasionally gives off a small branch, 
thyroidea ima (lowest thyroid), which ascends along the middle of 
ieee eradian to ihe. thyrudl glawd, A knowledge of ita existenta ia 
important in performing the operation of tracheotomy. 


COMMON CAROTID ARTERIES. 


‘The common carotid arteries (xdpa, the head) le ani right from 
the bifurcation of the arteria innominata .¢ Tight sterno- 
clavicular articulation, the from. Pig te arch of the aorta, It 
follows, therefore, that the right carotid is shorter than the left ; it 
is also more anterior; and, in 7 goneouenoe of of proceeding from « 
rene rm Sn eas J oer ea ae & 
common carotid artery (fig. 233, 5) ascen c 
neck icularly by the side of the trachea eeldesae, Site 
fe aawrane weston 
uy ler o' where it into the ex- 
oa ue and ila ear caroti - rants 
common carotid 233, 11 somewhat ob- 
outwards from the arch bh esa rhe) tobhe side ‘of the neck, 
upwards by the side of the tat trachea and asophagus to a 
level with the upper border of the thyroid cartilage, where it divides 
like the right common carotid into the external carotid and internal 


Belations—The common carotid in the neck, is enclosed 
in a fibrous sheath, which also contains internal jugular vein, 
to the outer side of the artery, and the pneumogastric nerve, 

lies between and behind Sar The sheath rests on the 
“vertebral column, having interposed the sympathetic nerve and 


bade 





“sophagus and t] 
these relations, they are here 


Plan of Relations 





Plan of the Relations of the External Carotid Artery. 





In Front. 
Hy nerve, Carotid artery. ‘Style-glceras, cats, 
‘Teceporo-seaxillary d gland 
0 vein, Parotid gland. 
Internally. 
aoa 
Eames dpe, 


et ee ee at the external carotid, nine in pet 
, may arran{ into three ups, anterior, posterior, and 
avoending. ‘They are as follows” : ¢ 


Anterior. Posterior. 
Superior thyroid, Occipital, 
neal Posterior auricular. 
Fecal, 
Ascending pharyngeal ‘Temporal, 
in em 
Parotideane # Internal maxillary. 


The anterior branches arise from the commencement of the 
external carotid, within a short distance of each other. The lingual 
and facial bifureate, not ently, from a common trunk. 

The SUPERIOR THYROID ARTERY, the first of the branches 
of the external carotid, arises from that trunk just below the it 
cornu of the os hyoides, and curves downwards to the thyroid sland. 
It is distributed ty several large branches to the anterior part of the 

and anastomoses with its fellow of the opposite side, and with 

e inferior thyroid arteries. In its course it passes beneath the 
omo-byoid, sterno-thyroid, and sterno-byoid muscles. 


Hyoid, Inferior laryngeal, 
Superior lat Muscular, 
Finaanerttr iad Glandular, 
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Tecieites carves: "cr Coraman eerciit ar ctorual soeigelangt Mia 
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LINGUAL ARTERY. a9 


Relations.—The first of its course rests on the middle con- 
strictor muacle of the ey aeel being covered in by the tendon of 
the digastricus and the stylo-hyoid muscle ; the second is situated 
between the middle constrictor and hyo-glossus muscle, the latter 
separating it from the hypoglossal nerve; in the third part of its 
course it lies between the hyo-glossus and genio-hyo-glossus; and 
in the fourth (ranine), rests on the lingualis to the tip of the tongue. 

Branches.—Hyoid, Dorsalislingue, Sublingual, Ranine. 

‘The hyoid branch runs along the upper border of the os 
hyoides, and is distributed to the elevator muscles of the os hyoides 
near their insertion, inosculating with its fellow of the opposite side, 
and nie hyoid branch of the superior thyroid when that branch 

ie dorsalis linguw# ascends along the posterior border of the 
Figteplcetns muscle to the dorsum of the tongue, snl ia distcibuted 





Pro. 235.—1 artery and branches. 1, Stylo-glosnua muscle. s. Ranine artory. 

te CS rr ey 
rglossus (cut). 8. Hal oe 

foaled artery. a1. Liogaal attery. 35. Biyold branch. i 


to the tongue, fauces, and epiglottis ; anastomosing with its fellow 


of the opposite side. 

‘The gublingual branch runs forward on the genio-hyo-glossus 
muscle, and is distributed to the sublingual gland, mucous mem- 
brane of the floor of the month, and musclesof the tongue It is 
situated between the mylo-hyoid and genio-hyo-glossus, generally 
‘accompanies Wharton's duct for a part of its course, and sends a 
branch to the frenum lingue. The latter branch affords the con- 
siderable hemorrhage which sometimes follows the operation of 
sniping the frenum in children. 

ranine may be looked on as the true continuation of 
the Bnet ; it runs forwards beneath the tongue, resting upon the 
lingualis muscle, having the genio-hyo-glossus to its outer side, and 
covered in by mucous membrane. 


so FACIAL ARTERY, 


It distributes numerous small branches to the substance 

tongue, but does not, a3 is generally stated, anastomose A 
ite 5 

Fest mda t “fact it substantiated. by. the ae ee 

‘two is fact is sul the experience | 

Sieave cones tudinal section of the tongue in th 


ARTERY. — The facial artery (maxillaris externa) 
= AA above i lingual and a ‘ite above the | 
cornu of the os hyoid forwards to the sul 
gland, in which it lies Seen er It then curves around the be 
At the lower ja lve to the ateior nferioe of the 


muscle, ascends to the angle of the mouth, and to the 
of the eye, where it is named, angular artery. The facial Fe 
tortuous in its course over the buccinator muscle to a 


itself to the ow tie th jaw. 25 
Relations.—Below the jaw it passes beneath the iligetciong 
erases muscle ; on a body of the lower jes it is covered by 








the platy guides and a e angle of the mouth by the de 
pale rh zygomatic muscles. a 
Sai lower jaw, buccinator, orbicularie Jevator 


5 branches may bel ay ton into those which are given off below 


ihe few, anal thinae’ oe they may be thus arranged ;— 

Below the Jaw. On the Pace, — 

Ascendi tine Bu 

proeiog palatine, Pees sabia 

Suimarilieg, dots coronary, 
jubmen: juperior coronary, 
Muscular. Lateral nami,” 

‘Angular. 


Pete inferior or ascending palatine branch ascends between fhe 
lo-glossus and stylo-pharyngeus muscle, to be distributed to the 
team and soft palate, and be passe with the descending 
— of the internal ma: 
tonsillar branch ascends by ‘ty dhe side of the 
cass pa superior constrictor muscle to bedisteibm to mat 
ae Sas are four, or five branches which supply 
aul 


The meat branch runs forward on the mylo-hyoid 
ania cover of = Ear of the lower ar iey, distributes branches to 
and muscles attached to the lower jaw, 







iment wit =e jes of the sublingual and inferior 
‘The muscular branches are distributed to the masseter, 
ic, and stylo-hyoid. 


branches, eight or ten in number, are given off upon 


OCCIPITAL ARTERY. 3br 


UL Sa teh hace i rl cere ay 
‘upper lip, orbicularis *brarui often ats 
They tnastumose with the a of the 


branch internal maxillary, 
the tranaverse faci and infreerbital, i 


‘The branch forward beneath the depressor 
anguli oris m and is distributed to the muscles of the lower 
inoseulating with the branch of the inferior dental, the 


off at the angle of the 
of the lower lip, lying 


the nose (arteria septi) 
Sperone 
beneath the levator labii superiorix Psa late peered 
It Meeanlntan wit. the of the ophthalmic 


bi 
‘The angular is the termination of the facial artery ; it inosculates 
bore the inner side of the orbit with the termination of the ophthal- 
‘The inosculations of the facial artery are numerous—namely, 
with ee sauliagel break of branch <a the lingual, acending pharyngeal 
artery, tine at ite escape from 
the mental foramen, intraorbital at ie infraorbital foramen, buccal 
branches of the internal maxillary on the surface of the buccinator, 
oe te and nasal and frontal branches 
the ophthalmic artery at the angle of the eye. 
ial artery in subject to variety in length: it not unfre- 
pits terminates at the el ales the nose or mouth, and is rarely 
oe on both sides of th 
‘The OCCIPITAL ‘ARTERY, ried than the anterior — 
backwards behind the tid gland and beneath the 
Ba the digastric, tachelo-mastoid, and sterno- to the 
eecipital groove in the mastoid portion of the temporal bone. It 
then ascends between the splenius and ai ey pierces the ae 
sas and is distributed to the back of ead, anastomosing wit 
the opposite occipital, posterior auricular, and temporal 4 
nerye curves around this ier opposite the 
of the and near its origin from the ext carotid. The occi- 


| is sometimes derived from the ascending cervical of the 
a or from the internal carotid, 
“ ‘3 


—It gives off several muscular branches to the sterno- 





gee POSTERIOR AURICULAR—TEMPORAL. 


The inferior meningeal ascends by the side of the internal 
jogular vein, and passes through the jugular foramen, to be dir- 
eee te at aa a fs a large and irregular branch. 
e arteria ps a i 

It descends the neck between the complexus and semi-spinalis oat 
and inosculates with the cervicalis profunda of the subclavian 

with branches of the vertebral. This branch is the means of estab- 
lishing an important collateral circulation between the branches of 
the carotid and subclavian, after ligature of the common carotid 


A small mastoid branch enters the skull through the mastoid 
foramen, and is distributed to the dura mater. 

The POSTERIOR AURIOULAR ARTERY arises from the 
external carotid, above the level of the digastric and stylo-hyoid 
muscles, and ascends by the side of the styloid process and behind 
the parotid gland, to the back part of the concha. It is distributed 
by two branches to the external ear, auricular branch, and side of 

e head, occipital branch, anastomosing with the occipital anu 
temporal artery ; some of its branches pass through fissures in the 
fibro-cartilage to reach the anterior surface of pinna, The 
anterior auricular arteries are branches of the tem 

Branches.—The posterior auricular gives off a branch to the 
digastric muscle, and several branches to the parotid gland; it 
then gives off the stylo-mastoid, which enters the stylo-mastoid 
foramen to be distributed to the aqueductus Fallopii, labyrinth, 
mastoid cells, and tympanum; a twig accompanies the chorda 
tympeni under the name of tympanica superior. One branch of the 
stylo-mastoid artery forms with the anterior tympanic artery an 
anastomotic circle round the drum of the ear. 

The ASCENDING PHARYNGEAL ARTERY, the smallest 
of the branches of the external carotid, arises from that trunk near 
its origin (or at the point of bifureation of the common carotid), and 
ascends between the internal carotid and side of the pharynx to the 
base of the skull, where it divides into two branches: 
which enters the jugular or anterior condylar foramen to be dis- 
tributed to the dura mater; and pharyngeal. It supplies the 
pharynx, tonsils, soft palate, and Eustachian tube. 

The PAROTIDEAN ARTERIES are four or five large branches 
which are given off from the external carotid whilst in the tid 
gland. They are distributed to the structure of the gland, their 
terminal branches reaching the integument of the side of the face, 
and masseter muscle. 

The TEMPORAL ARTERY is one of the two terminal 
branches of the external carotid. It ascends over the root of the 
zygoma ; and, at about an inch and a half above the zygomatic arch, 
divides into an anterior and posterior temporal branch. The an- 
terior temporal is distributed over the front of the temple and arch 
of the skull, and anastomoses with the opposite anterior temporal, 
and with the supraorbital and frontal artery. ‘The posterior tem- 
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poral curves upwardsand backwards, and inosculates with its fellow 
of the aid with the posterior auritla and oceiptal artery 


The temporal artery is covered by the parotid 
rete pnay Nel ‘aoe 
‘The branches of the temporal artery are—some small offeeta to 
the parotid gland and articulation of the lower jaw, and the fol- 
lowing -— 
auricular, ‘Transverse facial, 
Middle temporal. 
anterior auricular branches, two in number, are distributed 
‘to the anterior portion of the pi 


facial arises from the afer immediately 


the masseter mi and 1 with and a littl 
Stenson’s duct. Ss tbe facial and infraor! 2 rbital 
artery. 
The middle branch 
ee ey ge 
the muscle, and gende small branches to that muscle, in- 


‘The INTERNAL MAXILLARY ARTERY, the other ter- 
minal branch of the external carotid, has next to be examined. 
Dissection.—The Bets eee see ee ee 


require, therefore, to remove several parts for the pm of seeing it 
eeatiiiaiy To cvtain a pod view of Us yee), the syypcun pEoeld 
be sawn across in front of the external ear, and the bone near 


mueele. In doing this, a small artery and nerve will be seen cross 
ing the aigmoid notch of the lower jaw to enter the masseter muscle 
Saw the ramus of the jaw on a level with the 
of the molar teeth, and divide the neck of the condyle with 
cutting foreeps, then turn the coronoid process with the insertion of 
muscle upwards towards the ekull; some vessels will 

‘be seen entering the under surface of the muscle; these are the 
If the artery lies beneath the external id muscle, it 
Meee caprcic vin tsk ansa llc, tha arte aod the Sao 
er witl musele . ie 
tances ef tho Inferior mazillery nerve will be sou Ising gat 
the internal id. muscle. eae are to be carefully from 

fat and cellular tissue, and then examined, 
The internal macnn eat commences in the substance of the 
|, opposite ma 


gland, eatus auditorius externus ; it in 
The first instance berieantally forwant Tehind the neck of the lowes 


fT 


i 
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jaw; next, curves around the lower border of the: 
muscle near its insertion, and ascends obliquely 






Yro,_246.—Diagram of the branches of the In 


‘ternal maxillary artery. 
temporal. 3. Diternal maxillary. 4. Anterior tympaaie. 
a a a ge ee 


». Posterior temporal. Prerygoid. . Anterior temporal. 
irsorultal, "ry! Bpbenc-palsatiee ng. Descending palatine né. Bupacioe tats 
ap. Vidian. | 38.’ Ptorygo-palatine, 


Branches,—Maxillary Portion, Plerygoid Portion, 
Anterior ic, Deep temy 
Tafeion deol Prerygoid, 
Middle meningeal, Masseteric, 
Leseer me Buceal. 
Spheno-mazillary Portion, 
Superior dental, Spheno- 
ira-orbital superior palatine, 
Piargpo-palatine, Vilian. 


‘The anterior 3 hrasichs “paamea taba oes 
Girvaghethe fim of Glaser, and ic dintenied te tea teeter 


x! 
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“fee res on the latter it inosculates eo 
i mae the posterior auricular artery, and 


id branch, which accompanies the gethe= nerve. 
is rej ta at its the two 


1e anterior 
rerriepr tania sper 
and divides into branches which 
the dum ay and Cespeamnt: 
ite side. 
mae 


Hun 
1 mid artery are distributed 
‘bones of the skull ; middle fossa it sends a 
through the eines Fallopii to the facial 
ree cieetiavel Sa meal irons ptiae tesesta to 
is a smal ls to the 
—— into the skull = be distributed to the 
at drs mater It gives off a twig to the nasal 


ateals is often derived from the middle, instead of 
maxillary directly "aoa tympanic also occasion- 
from the same 


are two in number, an’ 
‘middle temporal. them 
wo muscles of that name, edo 
wards, behind a tendon of the temporal muscle and over thi 
the ee retains Heme : branch, Pine 
qoid muscle, passes down- 
ve pailicat iene to Pleas muscle. It inoa- 





maxillary merve, u ran into 
orbit, pt downwards, through i 
mucous membrane of the antrum and ales the tal 

ital foramen. 


anterior dental 
= sia refer with the facial and transverse 


an ise cells, 
Theil pheno al ean enters the 


‘h, arteria rae is jistributed to the mmacous 
membrane of the septum, and inosculates in the anterior 
canal with the terminal branch oe the descending 
other supplies the mucous membrane of the 
nares, antrum, and sphenoid and ethmoid cells. 
The super or 


rere 
forwi ny 
ve ile 


oe 


the Vida © pero branch pases backwards 
pterygoid canal wit! Denaye Se eee 

to the sheath of the nerve, the Eustachian tube, and mucous mem- 
brane of the upper part of the pharynx. 





INTERNAL CAROTID ARTERY. 


‘The internal carotid artery curves slightly outwards from | 
bifurcation of the common carotid, and ascends nearly 


eel atl eee: ae the 
strous porti et ne. It next passos inwards, along 
The carotid a3 ina 


mater, and divides in 
this artery is paresis for patee oe = of angular aa 
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forms; one or two of these flexures are sometimes seen in the 
the side of 





superior 
in relation wit 
P 





Frnt 
% with the 
yoid ligament, glosso-pharyngeal nerve, and parotid gland. 


Plan of the Relations of the Cervical Portion of the Internal 
Carotid Artery. 
In Front, 
Parotid gland, 
ice 
spiced igen, 
joaso-pharyngeal nerve. 

Internally, i Externally. 
Pharynx, Internal in, 
Tonsil, Internal Glosso- end 
Ascending pharyngeal Carotid Artery. Pneumogastric, 

a Hypoglossal nerve. 
Behind, 
Pha . 
Rupees nyogeel nerve, 
Superior cervical gangli 


Rectus anticus major. 


‘The PETROUS PORTION is separated from the bony wall of the 
carotid canal by a periosteal lining derived from the dura mater ; 
it ie in relation with the carotid plexus, and is covered in by the 
Gaseerian ganglion. 

The CAVERNOUS PORTION is situated in the cavernous sinus, and 
is in relation by its outer side with the lining membrane of the 
sinus and with the sixth nerve. 

The CEREBRAL PORTION of the artery is enclosed in a sheath of the 
arachnoid, and is in relation with the optic nerve, At ite point of 
division it is situated in the fissure of Sylvius. 

Branches.—The cervical portion of the internal carotid gives off 
no branches: from the other portions are derived the following :— 


‘Tympanic, Anterior cerebral, 
‘Aten receptaculi, Middle cerebral, 
Ophthalmic, Posterior communicating, 


Anterior choroid. 
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‘The tympanic is « small branch given off in the carotid canal ; it 
enters the tympanum and inosculates with the tympanic branch of 
the internal maxillary, and with the stylo-mastoid artery. 

The arterie re anterior and posterior are two emall 
branches given off in the cavernous sinus distributed to the parts 
contained in the sinus, to the Gasserian ganglion, and dura mater; one 
of the twigs distributed to the latter is the anterior ments artery. 

The thalmic artery arises from the internal carotid, just as 
that vessel pierces the dura mater, and enters the orbit through the 
optic foramen, lying externally to the optic nerve. It then crosses 

e optic nerve to the inner wall of the orbit ; and runs along the 
lower border of the superior oblique muscle, to the inner angle of the 
eye, where it divides into two terminal branches, frontal nasal. 

Branches,—The branches of the ophthalmic artery, ten in number, 
may be arranged into two groups: first, those distributed to the 
orbit and surrounding perta; and, secondly, those which supply the 
muscles and globe of the eye. They are— 


First Group. Second Group. 
Lachrymal, Muscular,—anterior ciliary, 
Supraorbital, Ciliary short and long, 
Posterior ethmoidal, Arteria centralis retin. 
Anterior ethmoidal, 

Palpebral, 
Frontal, 
Nasal. 


The lachrymal is the first branch of the ophthalmic artery, and 
is usually given off immediately before that artery enters the optic 
foramen. It follows the course of the lachrymal nerve, above the 
‘upper border of the external rectus muscle, and is distributed to the 
lachrymal gland. The small branches which escape from the gland 
supply the conjunctiva and upper eyelid. The lachrymal arte 
gives off a malar branch which passes through the malar bone into 
the temporal fossa, and inosculates with the deep temporal arteries, 
while some of its branches become subcutaneous on the cheek, and 
anastomose with the transverse facial. 

The supraorbital artery follows the course of the frontal nerve, 
resting on the levator palpebra: muscle ; it passes through the supra- 
orbital foramen, and divides into a superfi and deep branch, 

listributed to the muscles and integument of the forehead, 
and to the pericranium. At the supraorbital foramen it sends a 
branch inwards to the diplos. 

The ethmoidal arteries posterior and anterior pass through the 
ethmoidal foramina, and are distributed to the falx cerebri and to. 
the ethmoidal cells and nasal fossw. The latter accompanies the 
nasal nerve, and sends a branch to the frontal sinus. The branches 
distributed to the dura mater are called anterior meningeal. 

The palpebral arteries superior and inferior are given off from 
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the ophthalmic, near the inner angle of the orbit ; encircle the 
spa ont Late arch near the borders of 


‘The frontal artery, one of the terminal branches of the ophthal- 
aus from the orbit at its inner angle, and ascends along the 
of the forehead. It is distributed to the int muacles, 

tnd frit a antemcnes With the suy ital artery, 
pps er terminal ransh of the ophtistmie, 
Vow spiel eh it above the tendo oculi, and divides into two 
j/one of which inosculates with the angular while 
the other, doraalis nasi, runs along the ridge of the nose, is dis 
tributed to the in tof that organ. The nasal artery sends a 


nall branch to aes eon sac. 

a ly two in number, superior and 

supply Soa eae ae the crtit; poe at the anterior part of 

i irre the eye give off the anterior ciliary arteries which pierce 
the sclerotic near rite mi of connection with the cornea, and are 
distributed to the iris It is the congestion of these vessels that 
wives rise to the vascular zone around the cornea in iritis, 

The ciliary are divisible into three groups, short, long, 
eas anterior. 


The short ciliary, from ten to fifteen in number, pierce the 
sclerotic around the entrance to Lay ie rb and’ supply the 


choroid coat and ciliary processes, ‘two in number, 
the sclerotic at ite “hile af the “hse the eye, and pass 
forwards between it and the choroid to the! iris. They form an arte- 


rial circle around the circumference of the iris by inosculating with 
each other, and from this circle branches are given off which eat 
in the substance of the iris, and form a second circle around the pupil. 
‘The anterior ciliary, six to twelve in number, are branches of the mus- 
cular ar arteries they terminate in oe great rt arterial circle of the iris, 
‘The arteria centralis retine optic nerve eobaleaelys 
oe nes at inc fom the eke’ the eye, and passes 
the centre of its cylinder to the retina, where it divides 
os to which ramify in the inner layer of that membrane, 
It lies the retina hyaloid membrane. In the fortus a 
small Se en h the centre of the 
vitreous humour to the posterior surface of the lena; it is, however, 
commonly Seeset in the adult. 
The ant forwards in the great 


terior cerebral artery ae ee 
loti Hee teen he toh heres of the brain; then. 
curves backwards along the 


Gallonsin to 10 postaeite extrem 
"The two anterior cerebral arteries are connected cient aig 


anastomosing trank, the anterior comm 
“he mt ‘The middle cerebred artery (Sylvian artery), sagrenl teh 
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precedin outwards along the fissure of Sylvius, and divides 
into branches, which su) ply the anterior and middle lobes of the 
brain, and the island of Reil 

The posterior communicating artery, variable in size, some- 
times double, and sometimes altogether wanting, passes backwards 
and inosculates with the posterior cerebral, a branch of the basilar 
artery. Occasionally it is so large as to take the place of the 
posterior cerebral artery. 

The anterior choroid is a small branch which is given off from 
the internal carotid, near the origin of the posterior communicating 
artery, and passes beneath the edge of the middle lobe of the brain 
to enter the descenc cornu of the lateral ventricle. It is distri- 
buted to the choroid plexus, and to the walls of the middle cornu. 

A more minute description of the arteries of the brain, their 
communications and distribution, will be given along with the 
descriptive anatomy of that organ in Part VI. of this worl 


SUBCLAVIAN ARTERY. 


The subclavian artery on the right side arises from the innomi- 
nate artery, opposite the sterno-clavicular articulation ; on the left, 
from the arch of the aorta, The right is consequently shorter than 
the left, and situated nearer the anterior wall of the chest ; it is als 
somewhat greater in diameter, from being a branch of a branch, in 
place of a division from the main trunk. 

The course of the subclavian artery is divisible, for the sake of 
precision and surgical observation, into three portions. The first 

ion of the right and left arteries differs in its course and relations 
1m correspondence with the dissimilarity of origin above referred to. 
The other two portions are alike on both sides. 

‘The first portion, on the right side, ascends obliquely outwards to 
the inner border of the scalenus anticua. On the Lp side it ascends 
perpendicularly to the inner border of that muscle. The second 
portion curves outwards behind the scalenus anticus; the third 

ion passes downwards and outwards beneath the clavicle, to the 
lower border of the first rib, where it becomes the axillary artery. 

Belations.—The first portion, on the right side, is in relation, in 
front, with the sterno-mastoid (clavicular portion), origin of sterno- 
‘hyoid and sterno-thyroid, internal jugular and vertebral vein, and 
is crossed by the pneumogastric nerve, phrenic nerve, and cardiac 
branches of the sympathetic. Behind ’and beneath it is invested by 
the pleura, is crossed by the right recurrent laryngeal nerve, anil 
is in relation farther back with the sympathetic nerve, longus colli 
muscle, and transverse process of the seventh cervical vertebra. The 
first portion on the left side is in relation in front with the pleura, 
internal jugular vein, vena innominata, and pneumogastrie, cardiac 
and phrenic nerve (which lic nearly parallel to it), To its inner 
side is the left carotid artery, trachea, wsophagus, and thoracic duct ; 
to its outer side the pleura ; and behind, the esophagus, thoracic duct, 








PLATE 22, 


DEEP DISSECTION OF HEAD AND NEOK. 


A. Bight common carotid (cut). 
B. Right subclavian. 
©. Trachea. 


vian artery. 
Subclavian artery, third part. 
G. Posterior scapular artery, aris- 
ing from subclavian. 
. Transvorsalis humeri artery. 
L. Transversalis colli artery. 
E. Posterior belly of omo-hyoid. 





©. Cervical plexus. 

Upper part of internal jugular 
vein. 

Q. Upper part of internal carotid 

artery. 

WB. Superior cervical ganglion of 
sympathetic. 

Upper part of pnoumo-gastric 
nerve. 

’. Superior thyroid artery. 

. Hyo-glossus muscle covering 
Lingual artery. 

Sublingual gland. 

Genio-hyoid muscle. 


8. 


Tt. 
v. 
w. 
x. 





Poeryrn 


Ngo 


r 


Mylo-hyoid muscle (turned 
down). 

Thyroid cartilage. 

Sterno-hyoid muscle. 

Omo-hyoid muscle. 

Inferior constrictor of pharynx. 

Cricoid cartilage. 

Crico-thyroid muscle. 

‘Thyroid body. 

Inferior thyroid artery. 

Sternal origin of sterno-mas- 
toid. 

Clavicular origin of sterno- 
mastoid. 

Clavicle. 


. Trapezius. 


Scalenus posticus. 
Rectus capitis antieus major. 
Stylo-hyoid (turned back). 
‘Temporal artery. 

Internal maxillary artery. 
Inferior dental nerve. 
Lingual branch of 5th uerve. 
Ptorygoidenus externus. 


. Ptorygoideus internus. 
. Temporal muscle (cut). 


Zygomatic arch. 
Buecinator. 


. Masseter. 


Middle constrictor of pharynx. 
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inferior cervical ganglion of the sympathetic, longus colli, and 
vertebral column. 


Plan of the Relations of the First Portion of the Right Subclavian 


Artery. 
In Front, 
Clavicular part of ster- Behind and Beneath, 
no-mastoid, Pleura, 
Bterno-byeid, Recurrent nerve, 
etsrpal ards ele Beat sary, | rouge col ls 
‘nternal jugular vein, | gudcla magus colli muscle, 
Vertabral vain, - ‘Transverse procons of 
Pneumognstric nerve, 7th oervical verte: 
Phrenic nervo, ra, 
Carding nerves. 





Plan of the Relations of the First Portion of the Left Subclavian 
Artery. 





In Front. 
Pleara, 
Internal jugular vein, 
‘Vena innominata, 
ogastric nerve, 
nerves, 
nervy 
Inner Side. 
Loft carotid artery, ft Outer Side. 
‘raches, Subclavian Artery, Pleura, 
‘Bsophagus, 
Thoracic duct. 
Behind, 
Gsophagus, 
Thoracio duct, 
Inferior cervical ganglion, 


Longus colli, 
Vertebral column. 

The second portion of the artery has the platysma, sterno-mastoid, 
and scalenus anticus in front; the scalenus medius and first dorsal 
nerve behind; the upper nerves of the plexus above, and the pleura 
telow. ‘The scalenue anticus separates it from the phrenic nerve and 
subclavian vein, which latter is rather below the level of the artery. 


Plan of the Relations of the Second Portion of the Subelavian Artery. 
In Front. 
Platysms, 
Storno-mnstoid, 
‘Scalenus anticus. 


Above, Subclavian Artery. Below. 
Brachial plexus. Second Portion, Ploura. 
Behind. 
Soalenus medius, 


Firat dorsal nerve, 
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The third portion of the artery is situated in the subclavian tri- 
angle, and is more superficial than the rest. In front it is covered by 
the integument, platysma, and deep fascia, and crossed by the suy 
clavicular nerves, and external jugular vein. Lower down it is 
crossed by the suprascapular artery and vein, and gets behind the sub- 
clavius muscle and clavicle. Behind, it has the scalenus medius; above, 
the brachial plexus; and below, the first rib and subclavian vein. 


Plan of the Relations of the Third Portion of the Subclavian Artery. 





Above. 
Brachial plexus, 
In Front, 
Integument, 
Xexternal jugular vein, 
Deep meee °° | gupctavian Artery. Behind, 
Supraclavicular nerves, | Third Portion, Scalenus medins, 
Saprancapular vessels, 
Clavicle, 
Subclavius, 
Below, 
First rib, 
Subclavian vein, 


Branches.—The branches of the subclavian artery are four, and 
sometimes five in number. Three are given off by the first portion 
of the artery; one, the superior intercostal, by the second portion ; 
when a fifth artery exists, it arises from the third portion, and is the 
posterior scapular. So frequent is the occurrence of this variation, 
that many anatomists consiler it to be the normal condition. Ina 
tabular form the branches are as follows :— 


Vertebral, 

Internal mammary, 

Inferior thyroid, 

Thyroid axis, { Suprascapular, or transversalis humeri, 
Transversalis colli, 

Superior intercostal,—Cervicalis profunda, 


The VERTEBRAL ARTERY, the first and largest of the branches 
of the subclavian artery, arises from the posterior aspect of that trunk ; 
it ascends through the foramina in the transverse processes of all 
the cervical vertebra, excepting the last; then winds backwards 
around the articulating process of the atlas; and, piercing the dura 
mater, enters the skull through the foramen magnum, The two 
arteries unite at the lower border of the pons Varolii, to form the 
basilar artery. At its origin the artery is behind the internal jugular 
vein, and as it ascends comes to be placed between the lenus 
anticus and longus colli muscles. In the foramina of the transverse 
processes of the vertebra: the artery lies in front of the cervical 
nerves, and has the vertebral vein in front of it; on the left side, it 
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is crossed by the thoracic duct, The fone nerve out 
beneath it where it lies on the groove of the at! If the vertebral 
arteries differ in size, the left is generally the larger of the two, 

The BASILAR ARTERY by the union of the two 
vertebrals is 20 named from its position at the base of the brain ; it 
runs forward in the groove on the midline of the pons Varolii, and at 
the anterior border of the pons divides into four terminal branches, 
two to each side. 

Branches,—The branches of the vertebral artery are the fol 


Lateral spinal, Anterior spinal, 
Muscular, Posterior spinal, 
Posterior meningeal, Inferior cerebellar. 


The lateral spinal branches enter the intervertebral foramina, 
and taking the course of the roots of the spinal nerves, are distri- 
‘buted to the spinal cord and vertebre, 

The m branches are distributed to the deep muscles of 
the neck, as the vertebral artery curves round the articular process 
‘of the atlas ; they anastomose with the deep cervical and occipital 


The posterior spinal winds around the medulla oblongata to the 
posterior aspect of the cord, and descends on each side to the cauda 
equina. It communicates ‘very freely with the spinal branches of 
the intercostal and lumbar arteries, and near its origin sendsa branch 
upwards to the fourth ventricle. 

‘The inferior cerebellar arteries wind around the uppet part 
of the medulla oblongata to the under surface of the cerebellum, to 
which they are distributed. They pass between the filaments of 
origin of the hypoglossal nerve in their course, and anastomoze with 
the pene cerebellar arteries. 

‘The branches of the basilar artery are :— 

‘Transverse, Superior cerebellar, Posterior cerebral. 

The transverse branches of the basilar artery supply the pons 
Varolii and adjacent parts of the brain. One of these branches, 
are uae ey Socetere is masa ct anterior inferior cerebellar 
Sart it passes along the crus cerebelli to be distributed to the 

ior border of the cerebellum, and anastomoses with the inferior 
cerebellar of the vertebral. This artery gives off a small branch, 


L 


cetiameelationrce Behind, it has the medins; abore, 
the brachial plexus ; and below, the first rib and subclavian vein, 
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Subelavius, 
Belone, 
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Branches.—The branches of the subclavian ee four, and 
sometimes five in number. Three are given off Wy @ first portion 
of the artery; one, the superior intercostal, by the second portion » 
when a fifth artery exista, it arises from the third portion, and is the 
posterior scapular, So frequent ia the occurrence of this variation, 
that many anatomists consider it to be the normal condition. Ina 
tabular form the branches are as follows :-— 


Vee 

internal mammary, 

Inferior thyroid, 

‘Thyroid axis, | Suprascapular, or transversalis humeri, 
‘Transversalis colli. 

Superior intercostal,—Cervicalis profunda, 


The VERTEBRAL ARTERY, the first and largest of the branches 
of the subclavian artery, arises from the posterior axpect of that trunk ; 
it ascends through the foramina in the transveres of all 
the cervical vertebre, excepting the last; then winds backwands 
around the articulating process of the atlas; and, piorcing the dura 
mater, enters the skull through the foramen magnum, The two 
arteries unite at the lower border of the pons Varolii, to form the 
basilar artery. At its origin the artery is behind the internal j 
vein, and as it ascends comes to be placed between 
anticus and longus colli muscles, In the foramina of the transverse 
processes of the vertebra the artery lies in front of the cervical 
nerves, and has the vertebral vein in front of it; on the left side, it 


tre dior steely ie larger of the two. 
The BASILAR ARTERY formed by. eee union of the two 
vertebrals is so named Fon ity postion at'the base of the brain: it 
‘uns forward in the groove on the midline of the eect mits 
the anterior border of the pons divides into four 
‘two to each ride. 
Branches.—The branches of the vertebral artery are the fol- 


Lateral spinal, Anterior ae 
Muscular, Posterior 

Posterior meningeal, Inferior ceabellar 
lateral spinal branches enter the intervertebral foramina, 


the course soe the roots of the spinal nerves, are distri- 
Sania inal cord and vertebra. 

rernacniai trasiches ure distributed to the deep muscles of 

Pi Sees as the vertebral artery curves round the articular process 

Ee they anastomose with the deep cervical and occipital 


“te meningeal are one or two «mall branches which 
cranium through the foramen bie ae to be distributed 

ip is Gave master of tne cecebelles foone; and to the tals carebell 
‘The anterior 5) is a amall branch which unites with its 
fellow of the opposite side on the front of the medulla oblongata. 
‘The artery formed by the union of these two vessels descends along 
the anterior aspect of the spinal cord, to which it distributes 


‘The posterior spinal winds around the medulla oblongata to the 
aspect of the cord, and descends on each side to the cauda 
equina. It communicates very freely with the spinal branches of 
te intercostal and lumbar arteries, and near its origin senda branch 
upwards to the peeren ventricle. 
‘The inferior cerebellar arteries wind around the upper part 
of the medulla oblongata to oe under surface of the cerebellum, to 
which they are distributed. The; between the filaments of 
ie of the hypoglossal nerve in tar course, and anastomose with 
cerebellar arteries, 
tt iches of the basilar artery are :— 


Transverse, Superior cerebellar, Posterior cerebral. 


‘The transverse branches of the basilar artery supply the inti 
Varolii and adjacent parts of the brain. One of these bran 

Jarger than the rest, receives the name of anterior inferior cerebellar 
sey it passes along the crus cerebelli to be distributed to the 

ior border of the cerebellum, and anastomoses with the inferior 
eerebellar of the vertebral. This artery gives off mall branch, 
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auditory artery, which accompanies the facial. and auditory nerves 
Paes the meatus auditorius aiseaatiory it may be derived directly ] 


The superior | cerebellar igi aetna peace 
of the basilar, wind around the crus cerebri on each side, : 
relation with the fourth nerve, and are peicies to oon soa J 
ae of the cerebellum, neon with the inferior cerel 

ek coop cerebral arteries, the other two terminal branches 

of the ind around the crus cerebri at each ante, and are 
distributed to the posterior lobes of the cerebrum. They om 
rated from the superior cerebellar arteries near their origin, by the 
third pair of nerves, and are in close relation with the Ponti 





in their course around the crura cerebri. Anteriorly, near their ( 
origin, they give off a tuft of small vessels which enter the locus 
erforatus, and they receive the posterior communicating arteries 
From: the internal carotid. They also send a branch called posterior 
choroid, to the velum interpositum and choroid plexus. 

The communications established between the anterior cerebral 
arteries in front, and the internal carotids and posterior cerebral | 
arteries behind, by the communicating arteries, constitute the circle 


ce 
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of Willis. This remarkable vascular communication at the base of 
the brain is formed by the anterior communicat ting branch, anterior 
cerebrala, and internal carotid arteries in front, and by the posterior 
communicating, posterior cerebrals, and basilar artery behind. 

a more ful desertion of the arteries of the brain will be found 
in Part VI. 

The INTERNAL MAMMARY ARTERY arises from the 
under side of the subclavian, and passes down behind the subclavian 
vein to the cartilage of the first rib. It then descends by the side 
of the sternum, resting on the cartilages of the ribs, to the level of 
the sixth intercostal space, phere it sivides\ into to terminal 
branches, superior epigastric and musculo-phrenic. At its origin 
the artery is covered by the internal jugular and subclavian veins, 
and as it enters the chest it is crossed y the phrenic nerve ; it then 
gets under cover of the pleura, and lower down lies between the 
triangularis sterni and internal intercostal muscles. 

The branches of the internal mammary are— 


Comes nervi phrenici, Anterior intercostal, 

Mediastinal, Perforatin, 

Pericardiac, Musculo-phrenic, 
Superior epigastric. 


The comes nervi phrenicl (superior phrenic), a long and slender 
branch given off by the ‘as it enters the chest, descends with 
the phrenic nerve between pleura and pericardium to the dia- 
phragm, to which it is distributed, inosculating with the musculo- 
phrenic and abdominal phrenic arteries. 

The mediastinal and pericardiac branches are small vessels 
distributed to the anterior mediastinum, pericardium, and thymus 
gland (thymic), Some sernal branches are sent to supply the 
sternum and triangularis sterni muscle. 

The anterior intercostals supply the intercostal muscles of the 
front of the chest, and inosculate with the aortic intercostals; to 
each apace there are two arteries which either arise separately or by 
common trunks and run along the borders of the rib. ides 
supplying the intercostal muscles, they send branches to the pectoral 
muscles and mammary gland. 

The perforating arteries pass forward to the front of the chest 
through the first six intercostal spaces; they then turn outwards, 
and after giving some branches to the front of the sternum, are 
distributed to the pectoral muscles and mammary gland. Those 
intended for the mammary gland are of larger size than the rest. 

The musculo-phrenic artery, proceeding from the internal mam- 
mary at the interspace between the aixth and seventh ribs, passes 
downwards and outwards over the cartilages of the false ribs to the 
last intercostal space. It pierces the diaphragm at the attachment 
of that muscle to the eighth rib, and sends branches to its muscular 
structure, and others to the intercustal spaces of the falee ribs which 
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form the anterior intercostal arteries of those and are dis- 
tributed in the same way as those above deseril 

* The superior epigastric artery descends in the sheath of the rectus 
muscle, and gives off branches which are distributed to the muscles 
of the abdominal wall. It anastomoses with the deep epigastric, 
a branch of the external iliac. 

The mammary arteries are remarkable for the number of their 
inosculations, and for the distant parts of the arterial system which 
they serve to connect. They anastomose with each other, and their 
inosculations, with the thoracic aorta, encircle the thorax. On the 
parietes of this cavity their branches connect the axillary and sub- 
clavian arteries: on the diaphragm they form a link in the chain 
of inosculations between the subclavian artery and abdominal aorta ; 
and in the parietes of the abdomen they form an anastomosis most 
remarkable Tor the distance between those vessels which it serves 
to connect—namely, the arteries of the superior and inferior 
extremities. 

The THYROID AXIS is a short trunk which arises from the 
front of the subclavian close to the inner border of the anterior 
scalenus, and divides almost immediately into three branches, in- 
ferior thyroid, supra-scapular, and tranaversalis colli. 

The INFERIOR T! ID ARTERY ascends obliquely ina 
serpentine course behind the sheath of the carotid vessels, and in 
front of the longus colli, to the inferior and posterior part of the 
thyroid gland, to which it is distributed. It is in relation with the 
middle cervical ganglion of the sympathetic, which lies in front of 
it; and sends ches to the trachea, 1: , and cesophagus. 
Near its origin it gives off the following branch, 

The cervicalis ascendens, a branch of the inferior thyroid, 
ascends upon the anterior tubercles of the transverse processes of the 
cervical vertebra, lying in the groove between the scalenus anticus 
and rectus anticus major. It is distributed to the deep muscles and 

nda of the neck, and sends branches through the intervertebral 
foramina to supply the spinal cord and its membranes. 

The SUPRA-SCAPULAR or TRANSVERSALIS HUMERI 
ARTERY passes obliquely outwards behind the clavicle, and over 
the ligament of the supraseapular notch, to the supra-spinous 
fossa. It crosses in its course the scalenus anticus muscle, phrenic 
nerve, and subclavian artery ; is distributed to the muscles of the 
dorsum of the scapula, and inosculates with the posterior scapular, 
and beneath the acromion process with the dorsal branch of the 
subscapular artery. At the supra-scapular notch it sends a large 
branch outwards, which pierces the trapezius muscle, and becomes 
cutaneous at the tip of the shoulder (acromial), The Supra-scapular 
artery sometimes arises directly from the subclavian. 

The TRANSVERSALIS COLLI ARTERY passes transversely 
across the subclavian triangle at the root of the neck, to the anterior 
border of the levator anguli scapul, where it divides into two ter- 
minal branches, the superficial cervical and posterior scapular. In 
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its course it lies above the suprascapular artery, and crosses the acaleni 
inuscles and brachial plexus of nerves, often ing between the 
latter. At its bifurcation it is covered in by the edge of the 


fraperina, 

superficial cervical artery, its ascending branch, passes 
upwards under cover of the anterior border of the trapezius, and is 
distributed to the superficial mus- 
cles of the neck and deep cervical 


to the superior angle of the scapula, 
and then descends along the poste- 
rior border of that bone to its in- 
ferior angle, where it inosculates 
with the subscapular artery. In its 
course it lies under cover of the 
levator anguli ecapule and rhom- 
boidei muscles, distributes branches 
to them and neighbouring muscles, 
and inosculates with the arteries of 
the scapula and branches of the 
intercostal artezien. and Fe 38. —View of the of the 
e superficial cervical and poste- Fi9. 238—View branches 
riot scaptiar artery sometimes are MESeteivan srry. Tapa 
separately, the former from the thy- Subclavian. 4. Internal mammary. 
roid axis, the latter from the third f,,Vertebral 16 Tayrold axle. 7. 
portion ofthesubelavian, Bymeans ial” Fase allt 
of its numerous inoeculations the  Suprascapular, 11. mon trun 
transversalis colli artery maintains  ‘iujiing 'nt0 superior intercostal and 
an importantanastomotic communi- 
cation between the branches of the external carotid, subclavian, and 
axillary arteries, 

The SUPERIOR INTERCOSTAL ARTERY arises from the 
upper and back part of the subclavian artery behind the scalenus 
anticua, and, descending in front of the necks of the first two ribs, 
sends intercostal branches to the first two intercostal spaces, and 
dorsal branches to the muscles and integument of the back. The 
artery lies behind the pleas, to the outer side of the sympathetic 
nerve, and in the second intercostal space inosculates with the first 
aortic intercostaL It gives off the cervicalis profunda, 

The cervicalis profunda artery (profunda cervicis) arises by a 
common trunk with the preceding, or more properly, is a branch of 
the superior intercostal, corresponding with the posterior branch of 
the other intercostal arteries, It passes backwards between the 
transverse processes of the seventh cervical and first dorsal verteb 
and ascends the back part of the neck, between the complexus an: 





rk 
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semispinalis colli muscle. It inosculates with the princeps cervicis 
of the occipital artery, and with branches of the vertebral. 

Varieties of the Subclavian Arteries.— Varieties in these 
arteries are rare; that which most frequently occurs is the origi: 
of the right subclavian from the left extremity of the arch of the 
aorta, below the left subclavian ‘The vessel, in this case, 
curves behind the cesophagus and right carotid artery, and eome- 
times between the esophagus and trachea, to the upper border of 
the firet rib on the right side of the chest, where it assumes its 
ordinary course, Occasionally the left carotid and subclavian arise 
by a.common trunk, as well as those on the right, so that there are 
two impominele arteries, aad ore saree the four branches all arise 
separately from the aorta, the right subclavian, however, retaining its 
normal penn anes in the branches of the wubslayias are 
not unfrequent; the most interesting is the origin of the ver- 
tebral from the arch of the aorta. 
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The axillary artery paseee outwards and downwards with a gentle 
curve out, the axillary 5] from the lower border of the fret 
rib to the lower border of the tendons of the latissimus dorsi and 
teres major, where it becomes the brachial. For convenience of 
description it is divided into three : the first part extends from 
the lower border of the first rib to the upper border of the pectoralis 
minor ; the second part lies behind the pectoralis minor, and extends 
from the upper to the lower border of that muscle ; the third part 
extends from the lower border of the pectoralis minor to the lower 
border of the tendons of the latissimus dorsi and teres major. 
Belations.—In its first part the artery has in front the pectoralis 
major, costo-corscoid membrane, subclavius muscle, cephalic and 
acromial-thoracic veins ; behind it has the first intercostal space, first 
serration of the serratus magnus, and the posterior thoracic nerve ; 
to the outer side the brachial plexus ; and to the inner side the axillary 


vein, 

In the second part it has in front the pectoralis major and minor ; 
behind, the subscapularis muscle and posterior cord of the brachial 
plexus ; to the outer side the outer cord of the plexus; and to the 
tnner side the inner cord of the plexus, and the axillary vein, the 
nerve being situated between the vein and artery. 

In the third part it has in front the pectoralis major ; behind, the 
subscapularis muscle, circumiex and musculo-spiral nerves, and the 
tendons of the teres major and latissimus dorsi; on the outer side, 
the outer head of the median and external cutaneous nerves, and 
coraco-brachialis muscle ; and on the inner side the inner head of 
the median, internal cutaneous, lesser internal cutaneous and ulnar 
nerves, and the axillary vein, 
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Plan of the Relations of the First Part of the Axillary Artery. 


eromial thoraaio Ep pon veins, 


Subclavias muscle. 

Outer Side. Axillary Artery. Inner Side. 
Brachial plexus. First Part, Axillary vein. 
Behind. 

First intercostal space, 
magnus, 
Posterior thoracic nerve, 


Plan of the Relations of the Second Part of the Axillary Artery. 





In Front, 
Peetoralis major, 
Peetoralis minor. 
i Inner Side, 
Outer Side. Axillary Artery. 
Outer cord of plexus, | Second Part. | Inner ood of plexus, 
Behind, 
Subsea 
Bostenbr sor of plexus, 
Plan of the Relations of the Third Part of the Axillary Artery. 
In Front. 
Poctoralis major, 
ic ce ee eee Inner Side. 
Outer Side. ase eed sf sada, 
Geter besa ob moiety axillary 7, | Internal cutaneous, 
eal 1001 
Gorsoo-brachialia. ” Third Part,” | Laser internal cutaneous, 
Axillary vein. 
Behind, 
sor 


nerve, 
jex nerve, 
‘Tendons of latissimus and teres major. 
Branches,—The branches of the axillary artery are seven in 
number :— 
Superior thoracic, Subscapular, 
Acromial thoracic, Anterior circumflex, 
Inferior or long thoracic, Posterior circumflex. 
‘Alar thoracic, 
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triangular spe above the ralis minor; the inferior thoracic 
and alar thoracic below the pectoralis minor; and the three 





Fro, gop Axillary and brachial . 
cepe, 3 Tendinus process. given off 
iven 
fram tho tendon of Loe baepe to the 
deep fascla of the forearm : this process 
eoparates the median basilic vein from 
bs "Brochlals “astious OS vor 
‘sntious, 
 Corsporbrachialic 7 Biddle 
of the triceps.” 8, Its infer heed. 
- 7. to, Brachial 
& Mark bar sasska the limit bet wes 
those two ‘Acromtal 
artery dividing into fts three branches; 
the figure rests on the 
32, The superior and long thoracte ar- 
Gubecebular urtery, be post 
A arte 
fier’ and alar horacto branches 
are seon ‘between the in- 
fe and subscapular. The 
lor clroumflex is observed between 
the two h the crossing the 


recurrent in the interspace betwoon 
the brachialis anticus and supinator 





The acromial thoracic (thoracic axis) is a short trank which 
proceeds from the axillary in the space above the pectoralis minor 
muscle, and divides into four sets of branches : pectoral, which are 
distributed to the pectoral muscles, serratus magnus, and mammary 
gland ; acromial, which pass outwards to the acromion, and inoseu- 
Jate with branches of the supra-scapular artery; descending (thoracica 
humeraria), a single branch, which follows the interspace between 
the deltoid and pectoralis major muscle, and is in relation with the 
eophalie vein ; and one or more clavicular branches which pass to the 
subclavius muscle and supply it. 
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The jor or thoracic (external mammary) descends 
along the lower foe the wectocalis minor to the na of the 


The alar thoracic is a small branch distributed to the plexus of 
nerves and glands in the axilla, It is frequently wanting, its place 
being supplied by a branch derived from one of the other thoracic 

8, 


The subscapular artery, the largest of the branches of the 
axillary, runs along the lower border of the subscapular muscle, to 
the inferior angle of the scapula, where it inosculates with the 
posterior scapular, a branch from ‘the subclavian, It supplies the 
muscles of the under surface and inferior border of the and 
oleae og teegnter arivee poor merit nis il " 
it gives off a large 1 cal which passes 
wards ‘cage the triangular bounted by the teres minor, 
teres major, and scapular head of the triceps, and benesth the 
infra-spinatus muscle to the dorsum of the scapula, where it is dis- 
tributed, inosculating with the supra-ecapular and posterior scapular 
arteries. 

The circumflex arteries wind around the neck of the humerus. 
The anterior, very small, passes beneath the coraco-brachialis and 
short head of’ the biceps, and sends» ‘branch upwards along the 

icipital groove to eu the shoulder-joint ; it then passes be- 
neath the deltoid, and. ustributes branches to that muscle, which 
anastomose with the posterior circumflex and acromial ie 
arteries. 

The posterior circumflex, of larger size, passes backwards through 
the quadrangular space bounded by the teres minor and major, the 
scapular ead of the triceps, and humerus, and is distributed to the 
deltoid muscle and shoulder-joint ; it anastomoees with the anterior 
circumflex, subscapular, acromial thoracic, and superior profunda 
arteries, Nometimes this artery is a branch of the svperior brofanda 
of the brachial; it then ascends behind the tendon of the teres 
major, and is distributed to the deltoid without passing through the 


quadrangular spice. 
Varieties of the Axillary Artery.—The most frequent pecu- 
liarity of this kind is the division of the vessel into two trunks of 
equal size: a muscular trunk, which gives off some of the ordi: 
axillary branches and supplies the upper arm, and a continued 
trunk, which represents the rachial artery. . The next most frequent 
variety is the high division of the radial which down the arm 
by the side of the brachial artery, and at the elbow takes its usual 
ition, and is continued to its in distribution in the hand. 
etimes there is a high division of the ulnar, that artery being 
given off in the axilla; at the elbow it passes superficially to the 
muscles attached to the internal condyle, and may in life be seen 
and felt pulsating immediately beneath the deep fascia. 


2¢ 


The brachial passes er 
the lower border of tendons of the latissimus dorsi and teres 
major, to a little below the bend of the elbow, where it divides into 
the redial and ulnar artery. 

Relations. In its coune downwanis, it rests on the ts 
musculo-spiral nerve, superior profunda artery, coraco-| ialii 
and ‘brachtalis anticus. To its inner side is the internal cutaneous 


Plan of the Relations of the Brachial Artery. 





In Front, 
Median nerve, 
‘Modian-basilis vein, 
Bicipital fascia, 

Tuner Side, Outer Side. 
Internal outanoous nerve, . 
Ulnarnerre, Brachial artery. | Cornco-brechialis, 
Median nerve, Bioops, 

, Behind, 
ni 
Ee eter 
Japerior profunda artery, 
‘goeace-breehis 
_ The branches of the brachial artery are the— 
Superior profunda, Anastomotica 
Inferior profunda, Muscular and nutrient. 


The profanda, arises opposite the lower border of the 
tendon of the latissimus dorsi, and winds around the humerus in. 
the musculo-spiral ve, between the triceps and the bone, to the 
space between the brachialis anticus and supinator longus, where 
it inosculates with the radial recurrent artery. It accompanies the 
musculo-spiral nerve. In its course it gives off the posterior articular 
artery, which descends to the elbow-joint, and a more superficial 
branch, which descends by the side of the external intermuscular 
septum and inosculates with the posterior interosseous recurrent 
artery. The inferior muscular branches of the superior profunda 
inosculate with the inferior profunda, anastomotica magna, and 
ulnar recurrent, This artery supplies the coraco-brachialis, deltoid, 
triceps, brachialis anticus, and the muscles attached to the external 
condyle and condylar ridge. 

The inferior profunda arises from about the middle of the 
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brachial artery, and descends with the ulnar nerve to the space 
‘between the inner condyle and olecranon, where it inosculates with 
She posterior cnet recurrent. It also gives a branch to the front 
of the int 


anastomotica magna is given off nearly at it angles 
from the brachial, at about two inches above hy jotat ete pee 


posterior ulnar recurrent arteries, and with the profunda, 

The muscular branches are distributed to the muscles in the 
course of the artery, namely, coraco-brachialis, biceps, deltoid, 
brachialis anticus, and triceps. 

The nutrient branch is given off at about the middle of the arm, 
and passes into the medi foramen near the insertion of the 
coraco-brachialis muscle. 

. Varieties of the Brachial Artery.—The most frequent pecu- 
liarity in the distribution of branches from this artery is the hi 
division of the radial, which arises generally from about the upper 
third of the brachial , and descends to its normal position at 
the bend of the elbow. e ulnar artery sometimes arises from the 
brachial at about two inches above the elbow, and pursues either a 
superficial or deep course to the wrist; and in some instances the 
interosseous arises from the brachial a little above the bend 
of the elbow. e two profunda arteries occasionally arise by a 
common trunk, or there may be two superior profundss. 


BEND OF THE ELBOW. 


‘At the bend of the elbow the brachial artery terminates by 
dividing into radial and ulnar; it here lies deeply in a triangular 
space which is sometimes called the i “fess. This space is 
bounded above by an imaginary line drawn across the arm about two 
inches above the condyles, on the inner side by the pronator radii 
teres, and on the outer side by the supinator longus; its apex ix 
situated below, at the point where the pronator teres and supinator 
longus come in contact. The floor is formed y the lower of 
the brachialis anticus, and the oblique fibres of the supinator brevis. 
The contents of the space, enumerated from within outwards, are 
the median nerve, brachial artery, and the tendon of the bice 
By displacing the supinator longus a little to the outer side, the 
mnusculo-epirel nerve and eupericr profunda can be brought 
into view ; the former here divides into radial and posterior inter- 
oeaeous nerves, and the latter anastomoses with the radial recurrent 
artery, but neither the nerve nor the artery are strictly speaking 
contents of the triangle. 
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The branches of the radial artery may be arranged into three 
proups, corresponding with the three regions—forearm, wrist, and 
they are— 
Forearm. 
Recurrent radial, Muscular. 
Wrist. 

Superficialis vole, Metacarpal, 

Anterior carpal, Dorsules pollicis, 

Posterior carpal, Dorsalia indicis, 
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Princepa pollicis, 
icis, {nterosseous, 


inosculates with the ter- 

minal branches of the Zong bot humor: 

superior Profan. us with the hu, 
e muscular 

buted to the muscles of carpl radialis di- 

the radial border of the Deo Sinton 3 

forearm. pronator radii ter- 


The superficialis 


i 


-volm is given off by the Tangua polieta. 6. 
Hees bf ot ‘tas, 7. Flexor pro- 
the wrist. It passes a 

tween the Ares of the Fler ary 
abductor pollicis mus- > 

cle, andinosculateswith eae ne 
the termination of beneath it! the 
ulnar artery, complet- of She Rend 
ing the superficial pal Padgett 
mar arch. This artery the palmaris loo: 
is variable in size, being Sts “teertion. 
sometimes as large as 10.Brachial artery. 


the continuation of the 





radial, at other times a mene 3 Radiat 
mere muscular twig, or recurrent. 14, Bu 
entirely wanting; when ee ae: 
of large size it supplics 16. Superficial pal- 
the palmar side of the Pict ons 
thumb and radial side a Taal iat 
of the index finger. 18. Posterior 
The anterior carpal > Mc inter 
ieee Doi ti ame 
the lower ler of the 
pronatorquadratus and Bee Bearcat 
forms an arch by inoe- ‘membrane. 


colating with the anterior carpal branch of the ulnar artery. From 
this arch twigs are given off to supply the wrist-jointe 

The posterior carpal crosses the carpus transversely, and inoscu- 
lates with the posterior carpal branch of the ulnar artery. Superiorly 
it inosculates with the termination of the anterior interoaseous artery ; 
inferiorly it gives off dorsal interosseous branches, which anastomose 


"6 
with the i of the arch, and ron 
forward upon the dorsal interosseous muscles of the third and fourth 
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ULNAR ARTERY. 


‘The ulnar artery, the other and larger division of the brachial, 
crosses the forearm obliquely to the commencement of its middle 
third ; it then runs down the ulnar side of the forearm to the wrist, 


Relationa.—In the upper or oblique portion of its course it lies 
upon the brachialis anticus and flexor profundus digitorum, and i 
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PLATE 23. 








tnrfuar ligument itty protected fram injury by «zomg tandioous 

annular ii it is jury by a 

arch, thrown over it from the pisiform bone; eee 
rests on the in of the muscles of the little and the tendons 

of the fezer oa imi, being covered in by the is brevis muscle 


comites, and is in relation with the ulnar nerve for the lower two- 


Plan of the Relations of the Ulnar Artery. 
In Front. 


fascia, 
cial fn 
Superficial layer of muscle, 


In the Hand. 
‘Tendinews arch from the pisiform bane, 
=a 


anemia 


Flexor carpi 
Uigar pe nerve tower’ ‘two- | vine a artery. Meso wee digi- 


roa Brachial ne, 
xor ju 
gt profand rtoram, 


In the Hand. 
Aanular 
pefitaticee Si inn 
Divisions of the medlan ud tine verve 
The branches of the wnar artery may be arranged, like thoee of 
the radial, into three groups :— 
Anterior ulnar recurrent, 


Posterior ulnar recurrent, 
Forearm, Int us, { pniariae. ppeokesitnd 
Acie corre 
Wrist, {ee Posterior ory Communicating, 
Hana, {al 


The anterior ulnar recurren‘ immediately below the 
a, Sie, eat seen an, ls 
and brachialis anticus; it distributes branche & to the adjacent 
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muscles, and inosculates with the anastomotica magna and inferior 
‘The two recurrent arteries frequently arise by a common. 


‘The posterior ulnar recurrent, larger than the recoding arises 

immediately below the lien jont, and passes backwards, Feneath 

the origin of the superficial layer of muscles; it then ascends be- 

tween the two heads of the flexor carpi is, lying beneath the 

‘ulna nerve, and inosculates with the inferior funda, anastomotica 
and interosseous recurrent, 

INTEROSSEOUS ARTERY is a short trunk which arises 
from the ulnar, opposite the bicipital tuberosity of the radius, and 
passes backwards to the interoaseous membrane, where it divides 
into the anterior and posterior interosseous artery. 

The anterior interosseous passes down the forearm upon the 
interosseous membrane, in company with the anterior interosseous 
nerve, between the flexor profundus digitorum and flexor longus 
pollicis, and behind the pronator quadratus ; it then through 
an opening in the interosseous membrane to the of the wrist, 
where it inosculates with the posterior carpal branches of the radial 
and ulnar. The anterior interosseous artery gives off several mus- 
cular branches; nutrient branches to the radius and ulna; a com- 
panion branch to the median nerve (arteria comes nervi mediani) ; 
and at the upper border of the pronator quadratus, a small branch, 
which descends behind that muscle to inosculate with the anterior 
carpal arteries, The median artery is sometimes of large size, and 
oceasionally takes the place of the superficial palmar arch. 

The posterior interosseous passes backwards through an 

ning between the upper part of the interosseous membrane and 
the oblique ligament, and descends between the superficial and deep 
layer of muscles of the forearm to the back of the wrist, where it 
inoeculates with the anterior interosseous and posterior 1 
branches of the radial and ulnar. At its upper part it gives off a 
recurrent branch, posterior interosseous recurrent, which returns upon 
the elbow between the anconeus, extensor carpi ulnaris, and supinator 
brevis, and anastomoses with the posterior terminal branches of the 
superior profunda. 
e muscular branches of the ulnar artery are distributed to the 
muscles of the ulnar border of the forearm. 

The anterior carpal, a branch of small size, 8 outwanls 
upon the front of the wrist-joi 
carpal arch by inosculating with the anterior carpal branch of the 

ial artery, 

The posterior carpal, larger than the preceding, passes beneath 
the tendon of the flexor carpi ulnaris muscle to the back of the 
wrist-joint, where it inosculates with the posterior carpal branch of 
the radial artery, and forms a posterior carpal arch. 

‘The metacarpal, often a branch of the preceding, passes along the 
inner border of the metacarpal bone of the little finger, and forms 
the dorsal collateral branch of that finger. 
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‘The communicating or deep branch arises close to the annular 
ligament, and dips between the abductor minimi digiti and flexor 
brevis to inosculate with the termination of the deep palmar arch. 
It is accompanied by the deep palmar branch of the nerve. 

The ital branches, four in number, are given off from the 
convexity of the superficial arch, The and amallest is 
distributed to the ulnar side of the little finger. The other three 
are short trunks, which divide between the heads of the metacarpal 
bones, and form the collateral branch of the radial side of the little 
finger, the collateral branches of the ring and middle finger, and 
the collateral branch of the ulnar side of the index finger. On the 
last phalanx, the collateral arteries communicate and form an arch, 
from which numerous branches are given off to the tip of the finger. 
ihe arteries of the hand are aubject to frequent variety of distri 

ution. 


THORACIO AORTA. 


The thoracic sorta commences at the lower border and left side of 
the fifth dorsal vertebra, slightly to the right as it descends, 
and terminates in front of the last doreal vertebra by passing through 
the sortic opening of the diaphragm. 

Relations. —The artery is situated in the posterior mediastinum 
of the thorax, and has behind it the vertebral column and vena azygos 
minor; in front the left pulmonary artery, left bronchus, peri- 
cardium, and cesophagus; on the right side the thoracic duct, vena 

goa major and cesophegus; and on the lft side, the pleura and 
left lung, and the c-ophagus,’ The cesophagas Ties fst to ite right 
tide, then in front, and at the upper surface of the diaphragm is 
placed to the left of the artery although still in front of it. 


Plan of the Relations of the Thoracic Aorta. 


In Front, 
Ieft artery, 
Foriearaium, 
ericardium, 
‘Gaophagus. 
Right Side, [oe Left Side. 
Geophagus, 
Veok aayges major, | ™oredto Aorta, | Tine 
Thoracie duet. ‘Gaophagus. 
Behind, 
Vertebral column, 
‘Vena azygos minor. 
Branches,—The branches of the thoracic aorta are as follows :— 
Pericardiac, 
Bronchial, Posterior mediastinal, 
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The pericardiae arteries are a fow small and irregular branches 

Aisiribate to the pericardium, es 
BRON ARTERIES, generally three in num 

one for the right Jung, and two for the vf i 


in ; the right often proceeding from a shart trunk common to it 
and one of the left b ial branches, or fro1 the Sw, Sortie fates. 
i root 





The SOPHAGEAL ARTERIBS, five or six in number, arise 


branches of the phrenic gastric arteries, 

The posterior mediastinal arteries are small twigs distributed 
to the lymphatic glands and cellular tissue of the posterior media- 
stinum. 

The INTERCOSTAL or posterior intercostal arteries arise from 
the ice part of the sorta; they ars ten in. number at cach side, 
the first intercostal space being supplied by the superior intercostal 
artery, a branch of the eubclavian. The right intercostals are longer 
than the left, on account of the position of the aorta, They ascend 
somewhat obliquely from their origin, and cross the vertebral column 
behind the thoracic duct, vena azygos major, and sympathetic nerve, 
to the intercostal spaces ; the left frssing beneath the superior inter- 
costal vein, vena azygos minor, and sympathetic. In the intercostal 
space, or rather on the ext intercostal muscle, each artery gives 
off a dorsal branch, which passes back between the transverse pro- 
ceases of the vertebra, lying internally to the middle costo-transverse 
ligament, and divides into a spinal branch, which supplies the spinal 
cord and vertel and a muscular branch, distributed to the muscles 
and integument of the back. The intercostal artery then comes into 
relation with its vein and nerve, the former being above, the latter 
below, and ascends obliquely to the lower border of the rib, with 
which it comes into relation near the angle of the bone. It then runs 
along the lower border of the rib, lying between the two planes of 
intercostal muscles to the front of the chest, where it inosculates with 
the superior anterior intercostal branch of the internal mammary. 

Besides the dorsal branch and several small muscular branches, 
the intercostal artery, at about the middle of its course, gives off a 
large inferior branch, which runs along the upper border of the rib 
below to the fore of the chest, and inosculates with the inferior 
anterior intercostal branch of the internal mammary. 

While between the two planes of intercostal muscles, the inter- 
costal artery is protected from pressure by little tendinous arches 
thrown across it and attached by each extremity to the bone. The 
upper pair of intercostal arteries inosculate with the superior inter- 
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costals of the subclavian ; the lower intercostals anastomose with the 
lumber and epigastric arteries in the parietes of the abdomen. 


The\ ebacetinal. sorta enters; the’ sbaman, Csvneh Sie: nostte 
opening of the diaphragm, and between the two of that 
muscle, ete cours down wards, 1¢ ies on the verte column to 
the left of the middle line, and terminates on the fourth lumbar 
vertebra, by dividing into the two common ilise arteries. Its point 
of bifurcation is situated a little below and to the left of the level of 
the umbilicus, It has lying in frost of it the lesser omentum and 
vtomach, branches of the eolar plevus and oulise axia, the splerfic 
vein, the left renal vein, pancreas, transverse dnodenum, mesent 
fod sertic plexus, and is in relation debiad with the thoracic duct, 

sla chy, left left lombar veins, and vertebral column. On 
i vide situsted the left enilueer gunglion, gosto ganelian, supre-renal 
sympathetic nerve ; on its it crus of the 
jiaphragm, inferior vena cava, ‘right lunar ganglion, thoracic 
papi poeerevewser at pi ygcecepiemnd 


Plan of the Relations of the Abdominal Aorta. 


In Front. 
‘Lesser omentum and stomach, 

Branches of ocliae axis and solar plaxus, 
Splenic vein, 

Pancreas, 

Left renal vein, 

‘Transverse duodenum, 

‘Meeentery, 





Branches.—The branches of the abdominal sorta are the fol- 
lowing :— 


(Gastric, Suen 
Catliae axie, } Hepatic, hal, 
Splenic, Lumbar, 
Superior mesenteric, Sacra media. 


Spermatic, 


quently derived from 
e coeliac axis, or 
from one of its divi- 
sions, and sometimes 
they give origin to the 
pee arteries. 
CREED 


Fin, 2¢¢— Atviomtnal aorta and inferior vena cara. x, AXIS isthe firsts 
Hepatic veine (cut) a. Pre. arter 


artery. ra 
Fy, Common fllas vein, 


into three Tange branches, gastric, hepatic, and spl 





GASTRIC ARTERY. 413 


sf telatame— The trunk of the cceliac axis has in relation with it, 

‘front, the lesser omentum ; on the right side, the right semilunar 

guaglionand nbs 8 igelii of the liver ; on the left nide, the left 

lion and cardiac portion of the stomach ; and 

the upper er of the pancreas and lesser curve of the stomach. It 
is completely surrounded by the solar plexus. 

aa GASTRIC ARTERY (coronaria ventriculi), the amallest of 

the three branches of the coeliac axis, ascends between the two 





Fro, 242-—Branchos of the cullas axle. 1 Liver. 2 Ita traverse anure. 3, Gall 
fier. 4. Stomach. Duodenum, ‘deecn 
i Traneveree portion of the Soda 3 Panoreas." 10° Spleens 


‘traced 

A on 1. Gastro-epiy inos- 

preter oma wits the faiso-opiplodon deste 
Fant mag nagas’ sy. Vase bevia to the ato grat endo {Se rose tower 
fig ithe ene eye Semen erin wT, acs 
layers of the lesser omentum to the cardiac orifice of the stomach, 
then runs along the lesser curvature to the pylorus, and inosculates 
with the pyloric branch of the hepatic. R is distributed to the 

lower extremity of the cesophagus and lesser curve of the stomach ; 
and anastomoses with the cesophageal vasa brevia of the 

splenic artery, and pyloric branch of the hepatic artery. 

The HEPATIO ARTERY curves forward, and ascends along the 
r'ght border of the lesser omentum to the liver, where it divides 


ae BRANCHES OF THE HEPATIC ARTERY. 


lorie, Gastro-epiploica dextra, 
Gautntuodenal, ogra duodenal aaperion: 
ratic. 


‘The pyloric branch, given off from the hepatic near the pylorus, 
is distributed to the commencement of the duodenum and to the 
Teaser curve of the stomach, where it inosculates with the gastric 


The gastro-duodenal artery is a short but large which 
descends behind the pylorus, and divides into two inthe the 
gastro-epiploica dextra, and pancreatico-duodenslis superior. "Pre- 
viously to its division it gives off some énferior pyloric branches to 
the small end of the sma 1. 7 a 

The gastro-epiploica dextra runs along the t curve of the 
stomach, lying reels es layers of the eae omentum, and 
inoeculates at about its middle with the gastro-epiploica sinistra, 0 
branch of the splenic artery. It supplies the greater curve of the 
stomach and great omentum ; hence its name. 

The pancreatico-d1 superior curves along the fixed 
border of the duodenum, partly concealed by the attachment of the 
pancreas, and is distributed to the pancreas and duodenum. It 
inosculates inferiorly with the inferior pancreatico-duodenalis and 
pancreatic branches of the superior mesenteric artery. 

The artery, generally a branch of the right hepatic, is of 
small size, and ramifies between the coats of the gall-bladder, pre- 
yiously to its distribution to the mucous membrane. 
bbe ederria ARTERY, the Ta i He the three beanshies of 

1 cosliac axis, passes horizontally to the lef the uy oT 
of the pancreas-and divides into five or six large branches, which 
enter the hilum of the spleen, and are distributed to its structure. 
In its course the vessel is tortuous and serpentine, frequently making 
a complete turn upon itself. It lies in a narrow groove in the upper 
border of the pancreas, and is accompanied by the splenic vein which 
lies beneath it, and by’ the splenic plexus of nerves, 

The branches of the splenic artery are the— 


Pancreaticee parvie, Vasa brevia, 
Panereatica magna, Gastro-epiploica sinistra. 


* For the mode of distribution of the hepatic artery within the Uver, sce the 
“ Structural Anatomy" of that organ in the Part on Splauchnology. 
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ie tah gpl tegen wre 
buted to the panci splenic artery, runs. slong its upper 
border. One of these, te af 


The gastro-epi to be the continuation of 

the splenic artery ; it passes soca forwals from left to ight, along the 

great curve of ’ stomach, lying between the lay« 

omentum, and inosculates wit sare apiploca dextru. It is 

distributed to the Aged curve of the 
BR MESENTERIO 


the single pebareten to the celiac axis, arises from the 
1B! 
aorta immediat 


pasees forvurds between, the pancreas and transverse duoden 

and descends within the layers of the mesentery, to the Tight iliac 
fossa, where it terminates, much reduced in size. In its course it 
forms 4 curve, the convexity being to the left the concavity to the 
right; is in relation near its commencement with the portal vein, 


and is accompanied by two veins, and the superior mesenteric 
plexus of nerves. 


The branches of the superior mesenteric artery are— 


Panereatico-duodenalis Neo-colica, 
inferior, Colica dextra, 
Vasa intestini tenuis, Colica media. 


The pancreatico-duodenalis inferior is a small branch which 
arises from the superior mesenteric while behind the pancreas, and 
curves upwards along the line of junction of the pancreas, and duo- 
denum. — It supplies both those organs, and inosculates with the 
pancreatico-du branch of the hepatic. 

The vasa intestini tenuis arises from the convexity of she 
superior mesenteric artery. They vary from fifteen to twen! 
number, aud are distributed to the small intestine from the 
denum to the termination of the ileum. In their course between 
the layers of the mesentery, they form a series of arches by 
inosculation of their larger branches; from these are developed 
secondary arches, and from the latter a third series of from 
which the branches arise which are distributed to the coats of the 
intestine. From the middle branches a fourth and sometimes even 
a fifth series of arches is produced. By means of these arches a 
direct communication is established between all the branches oe 
off from the convexity of the superior mesenteric artery ; the u; 
branch inosculates with the inferior ancreatico-duodenal, the ibwer 
with the ileo-colic. 

The ileo-colic artery is the last branch given off by the con- 
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cavity of the superior mesenteric. It descends to the right iliac foesa, 
and divides into branches which communicate and form 
from which branches are distributed to the termination of the ileum, 
cecum, and commencement of the colon. This artery inosculates 
on the one hand with the termination of the mesenteric trunk ; on 
the other, with the colica dextra. 

The colica dextra arises from about the middle of the concavity 






Fro, 243—Course and 
portion of the duodenu 
5. Deum. 
‘verse colon, 
media 12. 33. Pan- 


¢reatico-duodenalis inferior. 14. Colica dextra. 15, Ieo-coliea, 16, 1, Vasa 
fntestini tenuis, 


of the superior mesenteric, and passing outwards behind the peri- 
toneum, divides into branches which form arches, and are distri 
buted to the ascending colon. Its descending branches inosculate 
with the ileo-colic, the ascending with the colica media. 

‘The eoliea media arises from the upper part of the concavity of 
the superior mesenteric, and passes forward between the layers of 
the transverse mesocolon, where it forms arches, and is distributed to 
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the transverse colon. It inosculates on the right with the colica 
dextra ; on the left, with the colica sinistra, a branch of the inferior 
mesenteric d 

The TIO ARTERIES are two small vessels which 
arise from the front of the aorta below the superior mesenteric ; 





Fic, 244.— Branches ofthe inferior mesentario artery. 2, 1. The superior mesenteric, 
and testines turned over to the right 2, Cmoum and dix ver: 
‘Transverse colou drawn upwards, 5° Descending 

Inferior tere artery. 


from their origin each artery passes obliquely outwards, and sccom- 

panies the corresponding ureter sioup tie front of the peoas muscle, 

to the border of the pelvis, where it is in relation with the external 

iliae artery. It is then directed outwards to the internal abdominal 

ring, and follows the course of the spermatic cord, along the sper- 
2D 


‘The spermatic arteries in the female (ovarian) descend into the 
elvis) cnt pase between: the. two levers of the ligaments 

nteras to be distributed to the broad ligaments, ovaries, Fal- 

Jopian tubes, and round its ; along latter are con- 
tinned to the inguinal and labium at each side. inoe- 
culate with the uterine arteries. 

The INFERIOR MESENTERIO ARTERY, smaller than the 
superior, arises from the abdominal sorta, about two inches below 
fhe origin of the later veel, and descends between. the layers of 
the left mesocolon, to the left iliac fossa, where it divides into three 

Colica, Sigmoid, 
*“Bperior hemorchoidal 
The colica sinistra is to colon ; it 
and outwards the peritonenmn gol divides 
one of which ascends to inosculate with the colica 
media, while the other descends to communicate with the sigmoid 
inoeculation of the colica sinistra with the colica 
al ont i- 
toncum tod divides lady brasched which Tonm arches, and” are 


distributed to the sigmoid flexure of the colon. The superior branch 
iscoralaiee with the colica sinistra, the inferior with the superior 


The [AL ARTERIES (emulgent) are two large trunks given 
+ off from the sides of the aorta immediately below the superior 
mesenteric artery ; the right is longer than ‘the left, on account of 
the position of the aorta, and passes behind the vena cava to the 
kidney of that side. The left is somewhat higher than the right. 
‘They divide into several large branches previously to entering the 
kidney, and ramify very minutely in its vascular portion. The 
renal arteries supply several small branches to the supra-renal 
capsules, and one to the ureter. 
‘he LUMBAR ARTERIES correspond with the intercostals in 
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the chest; they are four in number at each side, curve around the 
Bodies of the lambar verteter: beneetl the, pases smiiaclas and divida 
dul bo bexichied :cis, dovsel bravich, pesene bedicwards the 
transverse processes, and is distributed to the vertebre and spinal 


and epigastric arte : 

above, and the ilio-lumber and circumflex iliac below. The first 
lumber artery runs along the lower border of the last rib; the last, 
along the crest of the ilium. In passing between the peoas muscle 
sued She wertebre, Sey are protected Uy e series of tendinous arches, 
which defend them and communicating branches of the sym- 
pathetic nerve from pressure, during the action of the muscle. 

The SACRA IA arises from the posterior part of the aorta 
at its bifurcation, and descends along the middle of the anterior 
Surface, of te ‘aecram ito. the fret eee’ of the corey, where it 
terminates by inosculating with the lateral sacral arteries It dis- 
tributes branches to the rectum and anterior sacral nerves, and 
inosculates at either side with the lateral sacral arteries. 

Varieties in the Branches of the Abdominal Aorta. —The 
phrenic arteries are very rarely both derived from the aorta. One 
or both may be branches of the coeliac axis; one may from 
the gastric artery, from the renal, or from the upper lumbar. There 
are occasionally three or more phrenic arteries The cceliac axis is 
variable in length, and gives off its branches irregularly. There 
are sometimes two or even three hepatic arteries, one of which may 
be derived from the gastric or from the superior mesenteric. The 
colica media is sometimes derived from the hepatic artery. The 

rmatic arteries are variable both in origin and number. The 
right spermatic may be a branch of the renal; the left, of the 
inferior mesenteric. The supra-renal arteries may be derived from 
the phrenic or renal arteries, The renal arteries present several 
varieties in number; there may be three or even four on one side, 
and one only on the other. ‘When there are several renal arteries 
on one side, one may arise from the common iliac , from the 
front of the aorta near ita lower part, or from the int iliac, 


COMMON ILIAC ARTERIES. 


The abdominal aorta divides opposite the fourth Inmbar vertebra: 
into the two common iliac arteries. Sometimes the bifurcation 
takes place as high as the third, and occasionally as low as the fifth. 
The common ilisc arteries are about two inches in length ; they 
diverge from the termination of the aorta, and pass downwards and 
outwards at each side to the margin of the pelvis, opposite the sacro- 
ilise symphysis, where they divide into the internal and external 
iliac. In old persons the common iliac arteries are more or leas 
dilated and curved in their course. The right artery ia somewhat 
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than the left, and forms a more obtuse angle with the ter- 
iination of the aorta; the angle of bifurcation is greater in the 
female than in the male, 

Relations.—The relations of the two arteries are different at the 
two sides of the body. The right common iliac is in relation in 
front with the peritoneum, and is crossed at its bifurcation by the 
ureter. It is in relation behind with the two common iliac yeins, 
and externally with the psoas magnus, vena cava, and right common 
iliac vein. The d¢ft is in relation in front with the peritoneum, and 
is crossed by the rectum and superior hiemorthoi , and, at 
its bifurcation, by the ureter. It is in relation behind with the left 
common iliac vein, and externally with the psoas magnus. 

The INTERNAL ILIAC ARTERY is a short trunk, varying 





Fro, 245.—Tline arteries, x. Aorta. 2, Left common iliac artery, 3. External flinc, 
4 Deep epigastric artery. | s- Desp circumflex iliac, 6, Interial iise artery. 
ee, eS poe tion of the 
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jor trunk. 9, The pervious 

imbiical artery giving, of (0) the superior ‘vesical artary. +1. Internal judic 

artery aang ek ind the epine of the ischium (2) and lesser mucro-Ischintic liga 
5 rth , 19 

ament. 13. himorrhoidal artery. also passing bebind 

the lesser scro-ischiatio 


ischiatio ligament escape from the verre 16, Iiolumbar 
ascending to inosculate with the ciroumflex iliac artery (s) and form an arch along 
the rest of thelium. "x7. Obturatorartery. 18. Latemalsacral, ap. luteal artery 
Brodin src Right comivon thoe urtry eu short se Pemoral artery. 
in length from an inch to two inches, It descends obliquely for- 
wards to a point opposite the upper margin of the great sacro-ischiatic 
foramen, where it divides into an anterior and a posterior trunk. 
In the feetus, the internal iliac artery, under the name of hypogastric 
or umbilical, is continued onwards by the side of the upper part of the 
bladder to near its apex, whence it ascends by the side of the linea 
alba and urachus to the umbilicus, where it becomes the true um- 
bilical ariery. After birth, this artery ceases to be pervious beyond 
the side of the bladder, and the obliterated portion is converted into 
@ fibrous cord. The projection of the two cords on the inner wall 
of the abdomen causes the depression at each side, which goes by 
the name of peritoneal fossa. 


a \ 
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Relations.—This artery rests ‘on the lumbo-sacral cord, 
internal iliac vein, and origin of the win so Seton external; 
it is in relation with the peoas magnus muscle, and anteriorly wit 
the peritoneum and ureter. 


Plan of the Relations of the Internal Iliac Artery. 
In Front. 
Peritoneum, 
Ureter, 
Outer Side. Do Seek eee 
Piece rages, |_ttermating, | 
Behind, 
Internal iliac vein, 


Lumbo-sacral nerve, 
Pyriformis muscle. 


Branches.—The branches of the anterior trunk are the— 


Suy ror vesical, Vaginal, 
vesical, Obturator, 

Midale hsmorrhoidal, Ischiatic, 

Uterine, Internal pudic. 


The branches of the posterior trunk are the— 
Hlio-lumbar, Lateral sacral, 
” Gluteal. 


Branches of the Anterior Trunk. 


The superior vesical arteries are three or four small branches, 
which proceed from the pervious portion of the umbilical artery. 
They are distributed to the upper and middle part of the bladder. 
From one of these there passes off a small artery, the deferential, 
which accompanies the vas deferens to the spermatic cord. 

The inferior vesical, somewhat larger than the preceding, passes 
down upon the side of the bladder tole its base, and is distributed to 
that region, the vesicule seminales, and tate gland. 

The middle hemorrhoidal artery, frequently a branch of the 
precgting passes downwards to the rectum, to which it is distri- 

muted, inosculating with the superior and inferior hemorrhoidal 
series, Ue In he eee it distributes branches to the vagina. 

artery pases inwards between the layers of the 
pis ireactergng! at Apts uterus, and ascends in a tortuous 
course along its lateral border. It gives branches to the vagina, lower 
part of the bladder, Fallopian tube (tubaria), ovary (ovaria), and 
round ligament, and inosculates with the ‘ovarian 

The vaginal corresponds in position ‘with the inferior 
yesical in the male, and is distributed to the vagina and neighbour- 
ing parts of the bladder and rectum. 
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The OBTURATOR ARTERY (arising frequently from the 
posterior trunk of the internal iliac) oe eee from the 
anterior a little below the brim of the pelvis, to the upper 
border of the obturator foramen. Escaping from the pelvis through 
a tendinous arch formed by the obturator membrane, it divides into 
two branches, internal external. 

Its branches within the pelvis are—an tliac branch, which sup- 
lies the bone of the iliac fc and inosculates with the ilio- 
lumbar artery ; and a pubic branch which is given off close to the 
obturator foramen, and inosculates with its fellow of the opposite side, 
behind the pubes, and with the pubic branch of the deep epigastric 


The internal branch curves inwards around the bony margin of 
the obturator foramen, and 
distributes twigs to the obtu- 
rator and adductor muscls 
Tioeculating with the internal 
circumflex artery of the fe- 
moral. 

The external branch winds 
round the outer margin of 
the pbturalar foramen to the 
space between the gemellus in- 
ferior and. quadratue. femoris, 
where it inosculates with the 
ischiatic artery. In its course 
it inosculates also with the in- 

\ Sarnel cireumtes, sodiacnde a 

Fra. 246—h ‘origin of obturator artery ran’ rough the notch 

fat ea Second variety dnternal in the acetabulum to supply the 
ligamentum teres. 

The obturator artery sometimes arises from the external iliac, but 
more frequently from the epigastric branch of that artery, in which 
case it runs down directly to the obturator foramen, either on the 
outer or inner side of the crural ring,—if to the inner side it is 
in contact with Gimbernat’s ligament, and is in danger in the 

ration for female hernia ; fortunately it is but rarely found in 

‘is dangerous position. 

The ISCHIATIC ARTERY is the larger of the two terminal 
branches of the anterior division of the internal iliac. It passes 
downwards in front of the pyriformis and sacral plexus of nerves, 
lying internally to the pudic artery, to the lower part of the great 
ischiatic foramen, where it escapes from the pelvis between the 
inferior border of the Byrifornis and coceygeus, It then descends 
in the space between the trochanter major and tuberosity of the 
ischium in company with the ischiatic nerves, and divides into 
several branches, the principal of which are—coccygeal, comes nervi 
iechiatici, and muscular, 

The coccygeal branch pierces the great sacro-ischiatic ligament, 
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and is distributed to the coccygeus and levator ani, and to the 


integument around the anns and coeey. 

comes nervi ischiatici is a slender branch, which accom- 
Panica the great deckilatic' nerve, extending se fer: a0 the lower: part 

e thigl 

The muscular branches supply the muscles of the posterior 

of the hr and thigh, and ieocsalate ‘with the interoal andere 
ternal circumflex arteries, obturator, and superior perforating ; some 
branches are also sent to the hip-joint. 

The INTERNAL PUDIO cirERy, the other terminal branch 


of the anterior trunk of the internal iliac, descends externally to 





eacro- In- 
‘hemorrhoidal 11, Buy ‘perineal artery, giving off 

pe oy whe ged eed 

same artery on cut off, 

corpus and artery of the Gorsum of the penis, 


the ischiatic artery to the lower part of the great ischiatic foramen. 
It emerges from the pelvis through the great sacro-ischiatic foramen 
between the lower ler of the pyriformis and the coccygeus, 
crosses the spine of the ischium, and re-enters the pelvia through the 
lesser sacro-ischiatic foramen ; in the next place it passes forward on 
the internal obturator muscle to the ramus of the ischium, being 
situated at about an inch from the margin of the tuberosity, an 
bound down by the obturator fascia ; it then ascends by the side of 
the ramus of the ischium and pubes, and near the symphysis pubis 
pierces the triangular ligament of the perineum and divides into 
two terminal branches, the artery of the corpus cavernosum and the 
artery of the doreum of the penia 
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Branches,—The branches of the internal pudic artery within the 
pelvis are several amall twigs to the levator ani and sacral nerves ; 
and occasionally a branch which takes the place of the inferior 
vesical or middle hemorrhoidal artery. 

‘The branches given off externally to the pelvis are the— 


Inferior hemorrhoidal, Artery of the bulb, 
Superficial perin ‘Artery of the corpus cavernosum, 
(Transverse perineal), Artery of the dorsum of the penis. 


The inferior hemorrhoidal arteries are three or four small 
branches, given off by the internal pudic while behind the tuberosity 
of the ‘echium. They cross the ischio-rectal fossa, and are distri- 
buted to the anus and to the muscles and integument of the anal 
region of the perineum, anastomosing with the branches of the 
middle hemorrhoidal. 

The superficial perineal artery is given off near the attachment 
of the crus penis ; it pierces the connecting layer of the perineal 
fascia and triangular Ugement, and rans forward across the trans- 
versus perinei muscle, and along the groove between the accelerator 
uring and erector penis to the septum scroti, upon which it ramifies 
under the name of arteria septs. It distributes branches to the 
scrotum and perineum. One of the latter, larger than the rest, 
crosses the eum, resting on the transversus perinei muscle, and 
is named the transverse perineal. There are often two superficial 
perineal arteries. 

‘The artery of the bulb (bulbo-urethral) is given off from the 
pudic nearly opposite the opening for the transmission of the 
urethra; it passes almost transversely inwards behind the triangular 
ligament, and pierces that ligament to enter the stipes spon- 

tl 


giosum at its bulbous extremity, It is distributed in the corpus 
josum. 
The artery of the cavernosum pierces the crus penis, 


and runs forward in the interior of the corpus cavernosum, by the 
side of the septum pectiniforme. It ramifies in the parenchyma of 
the venous structure of the corpus cavernosum. 

The dorsal artery of the penis (dorsalis penis) ascends be- 
tween the two crura and symphysis pubis to the dorsum penis, and 
runs forward through the suspensory ligament, in the groove of the 
corpus cavernosum, to the glans, distributing branches in its course 
to the body of the organ and integument. 

The INTERNAL PUDIC ARTERY in the female is smaller 
than in the male; its branches, with their distribution, are, in 

rinciple, the same. The superficial perineal artery supplies the 

omologue of the lateral half of the scrotum, namely, the greater 
labium. The artery of the bulb supplies the commencement of the 
vagina ; the artery of the corpus cavernosum, the cavernous body of 
the clitoris; and the arteria dorsalis clitoridis, the dorsum of that 
organ, 


PLATE 24, 


SIDE VIEW OF MALE PELVIS. 


A, Sacrum, 

B, External iliac artery. 

©. Upper end of rectum. 

D. Ramus of pubes. 

E. Spine of ischinm (cut off), 

G. Bladder covered by peritoneum. 
G*, Bladder, uncovered by peritoneum. 
H. Peritoneum reflected from side of bladder, 
T. Vas deferens, 

EK. Ureter. 

L, Vesicula seminales, 

M. Spermatic cord. 

NV. Crus penis. 

©. Urethra, 0, Bulb. 

P, Sphincter ani. 

Q. Coccyx, 

RB. Sacro-sciatic ligament, 

8, Internal iliac artery. 

T. Sacral nerves. 

U. Pyriformis muscle. 
‘V. Internal pudie artery. 
‘W. Levator ani muscle. 

X. Triangular ligament (cut). 


PLATE 24. 
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Branches of the Posterior Trunk. 


ii resell paws tue 10 the otrior part of the ert of 
iliac vessel muscle, to the ior crest of 
the ilium, where it divides into two branches, a idabor branch which 
supplies the and quadratys lumborum, and sends a branch 
through the intervertebral foramen to the spinal cord and its 
membranes; and an tliac branch which crosses the iliac foesa to the 
creat of the ilium, and inosculates with the lumbar arteries and 
deep circumflex iliac; in its course it distributes branches to the 
iliacus and abdominal muscles, 

The LATERAL SAORAL ARTERIES are generally two in 
number on each side, superior and inferior. The superior passes 
inwards to the first sacral foramen, and is distributed to the contents 
of the spinal canal, from which it escapes by the posterior sacral 
foramen, and supplies the integument of the dorsum of the sacrum, 
The inferior passes down by the side of the anterior sacral foramina 
to the coceyx ; it first pierces and then resta on the origin of the 
pyriformis, and sends twigs into the sacral canal to supply the sacral 
nerves. Both arteries inosculate with each other with the 


sacra media, 
The GLUTEAL ARTERY is the continuation of the posterior 
trunk of the internal iliac ; it backwards between the lumbo- 


sacral and first sacral nerve through the upper part of the great 
sacto-ischiatic foramen and above the pyriformis muscle, and divides 
into three branches, superficial, deep superior, and deep inferior ; 
while within the pelvis it gives off some muscular twigs to the iliacus 
and pyriformis, and at its escape from the pelvie, a nutrient artery 
‘he superficial branch backwards be he gh 

e BU posses backwards between the gluteus 
maximus and medius, and is distributed to the gluteus maximus 
and to the integument of the  gnteal and sacral region. 

The deep Fuperior ‘branch pasees forwards along the middle 
curved line of the ilium, between the gluteus medius and minimus 
to the anterior superior Spinone process, where it inosculates with 

iliac and external circumflex of the femoral. 


artery, and send branches through the gluteus minimus to supply 
the capsule of the hip-joint. 


Varieties in the of the Internal Iliac.—The most 
important of the varieties occurring among these branches is the 
origin of the dorsal of the penis from the internal iliac or 


ischiatic. The artery in this case passes forwards by the aide of the 
prostate gland, and through the upper part of the triangular liga- 
ment of the urethra, It would be endangered in the operation of 
lithotomy. The dorsal artery of the penis is sometimes derived 
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from the obturator, and sometimes from one of the external pudic 
arteries The artery of the bulb, in its normal course, passes alinost 
transversely inwards tothe corpus spongiosum. Oceasionally, how- 
ever, it is so oblique in direction as to render its division in’ litho- 
tomy unacoable 
EXTE 


1, Relations. —It isin wlaton jn font with the spermatic vessels 
tic vessels an intestines, peritonel a thi 
eT hale deinen Sen the i ee vhich 





Taner Side. wie ponet Outer Side, 
External iliac vein, External Ilac, Psons magnus, 
‘Vas deferens. Dine 
Behind, 
External iliac vein, 
Psoas magaus, 


Branches—Besides several small twigs which supply the lym- 
eee and psoas muscle, the external iliac gives off two 
e 


Deep epigastric, Deep circumflex iliac, 

The DEEP EPIGASTRIC ARTERY arises from the front of 
the external iliac near Poupart’s ligament ; and passing inwards 
between the peritoneum and transyersalis fascia, ascends obliquely to 
the sheath of the rectus. It enters that sheath near its lower third, 
pases upwards behind the rectus muscle, to which it is distributed, 
and, in the substance of that muscle, inosculates, near the ensiform 
cartilage, with the termination (superior epigastric) of the internal 
mammary artery. It lies internally to the inte abdominal ring 
and immediately above the femoral ring, and is crossed near its 
origin by the vas deferens in the male, and the round ligament in 
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‘A puble branch which is distributed behind the pubes, and sends 
a zal I branch of communication downwards to the obturator artery. 


c artery forms a prominance of the peritoneum, which 
divides the inguinal foeea into an intemal and external “portion ; it 
js from the former that direct inguinal herni isous, end from the 


latter oblique inguinal hernia, 
i b Me deap epigastcle internally by th 
int 
outer edge ofthe rectus abdominal below by Poupart’ fi ent 
and the crest of the pubes In this space is situated the 


hernia 
The DEEP OIROUMPLEX ILIAG arises from the other side 
of the external iliac, a little below the epigastric artery. It ascends 
dbliguely along Poupart’s igament and curving around the crest 
of the ilium, inosculates with the ilio-lumbar and inferior lumbar 
axtery. In its course the artery pierces the crural sheath and then 
lies between the transversalis muscle and fascia ; near its termination 
it pierces the transversalis muscle and becomes placed between it 
the internal oblique. Opposite the anterior superior spinous 
process of the ilium, it gives off a ascending ‘which 
Rasocs upwards between the internal oblique and transversalis, and 
ivides into numerous branches which supply the abdominal 
muscles, and inosculate with the inferior intercostal and the lumbar 
arteries. 


FEMORAL ARTERY. 


ing from beneath Poupart’s ligament, the external iliac 
Pore the thigh and becomes the femoral The femoral artery 
pases down the inner side of the thigh, from Poupart’s ligament, 
at a point midway between the anterior superior spinous pro- 
cess of the ilium and the symphysis pubis, to the ing in the 
adductor wus, at the junction of the middle with the inferior 
third of the thigh, where {t becomes the popliteal artery. 

The femoral artery and vein are enclosed in a sheath, 
femoral which is formed for the greater of its extent 
vy fibrous and areolar tissue, and by a Proce of fascia sent inwards 
from the fascia lata. Near Poupart’s ligament this sheath is much 

larger (infundibuliform) than the it containg and is con- 
tinuous with the transverealis and iliac fascia, If aheath be 
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int, the artery will be seen in contact with the 
sheath. ‘The vein lies next the artery, being 
Py teksten from it by 
a fibrous an 
between the vein and 
the inner wall of the 
sheath, and divided 
from the vein by 
another thin fibrous 
septum, is a triangu- 
lar interval ( ‘femoral 
or crural canal), into 
which the sac is pro- 
truded in femoral 
hernia, This space 
is occupied in the 
normal state of the 
by loose cellu- 
teen and b: 
tic vessel 
whith ierce the in- 
nerwall of thesheath 


opened at this 
outer wall of t! 





tomake theirway toa 
.d, situated in the 
femoraloreruralring. 
+ lations. — The 
of G8) ita gxtarnal upper third of the 
and lower down the femoral raha is 
three perforating. superficial, ing 
internal circumflex covered only by the 
artery (@) {a seen bo- integument, inguinal 
ope al ebd deep fads 

just below the info- icial and deep 
or external pudic The lowertwo-thirds 


are covered by the 
sartorius muscle. To 
its outer side the ar- 
tery is in relation 
with the psoas, and vastus internus muscles, and with the femoral 
yein at the upper part of the thigh. Behind, it rests on the inner 
border of the psoas; it is next separated from the pectineus by the 
femoral vein, profunda vein and artery, and then lies on the adduc- 
tor longus to its termination ; near the lower border of the adductor 
longus it is placed in an aponeurotic sheath or canal (called Hunter's 
canal), formed by an arch of tendinous fibres, thrown from the 
border of the adductor longus and the border of the opening in the 
adductor magnus, to the side of the vastus internus. To its inner 
side it is in relation at its upper part with the femoral vein, and 
lower down with the adductor longus and sartorius. 
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The immediate relations of the artery are the femoral vein, long 
saphenous nerve, and muscular nerve to the vastus internua The 
vein at Poupart’s Tigament lies to the inner side of the artery ; but 
lower down gets ind it, and inclines to its outer side. The 
muscular nerve lies to the outer side, and somewhat upon the sheath 
for the lower two-thirds of its extent ; and the long saphenous nerve 
is situated within the sheath, and in front of the artery for the same 


extent, 
Plan of the Relations of the Femoral Artery. 
Front. 
ae 
ig epbenons verve, 
Aponeurotic canal, 

Inner Side. . Outer Side. 
Femoral vein, Psoas, 
‘Adductor longus, | Femoral Artery, ‘Vastts internus, 
‘Sartorius. Femoral vein. 

Behind. 
Psoas muscle, 
Profanda vein, 
Femoral vein, 
Pectineus, 
‘Adductor longus, 
‘Adductor magnus. 

Branches.—The branches of the femoral artery are the— 
Superficial circumflex iliac, External circumflex 
Superficial epigastric, Profunda, ) Internal circumflex 
Superior external put, ( Three perforating. 
Inferior external pudic, Muscular, 

‘Anastomotica magna. 
The suy circumflex iliac artery arises from the femoral 


immediately below Poupart’s ligament, and passes obliquely outwards 
towards the creat of the ‘iam, where iri tie Tc lata. at 
supplies the integument of the groin, su ici ‘ia, and ingui: 
glands, and anastomoses with the deep circumflex iliac, gluteal and 
exemnal circumflex arteries. ‘sc tha beaded age 

e superficial epigastric arises from the femoral immediate] 
below Poupart’s Tigament, jierces the fascia lata, and ascends 
obliquely towards the umbilicus between the two layers of the 
superficial fascia. It distributes branches to the inguinal glands 

integument, and inosculates with branches of the deep epigastric 
and internal mammary artery. 

The superior external pudic arises near the superficial epi- 
gastric artery ; it pierces the fascia lata at the saphenous opening, 
and transversely inwards, crossing the spermatic to be 
distributed to the integument of the penia and scrotum in the male, 
and to the labia in the female. 
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distributed to the integument of the external of generation 
and perineum. “Both external pudics inosculate with the internal 
pudic artery. 


The 
terior side of the femoral artery about one inch and a half below 
Poupart’s ligament ; it passes downwards and backwards and a 
little outwards, behind the adductor longus muscle, pierces the 
adductor magnus, and is distributed to the flexor muscles on the 
posterior part of the thigh. It is so large that it may be considered 
a division of the common femoral, in which case the continuation of 
the main trank may be superficial, 

pase ae —In fa ete ley open successively a the 
pectinens, iliacus, uctor via, an luctor magnus. To its 
outer side the tendinous insertion of the yastus internus muscle 

+ intervenes between it and the femur; on its inner side it is in 

elation with the pectineus, adductor brevis, and adductor magnus ; 
and in it is separated from the femoral artery, above by 
the profunda and femoral vein, and below by the adductor longus 
muscle. 


Plan of the Relations of the Profunda Artery. 


In Front. 
Femoral vein, 
Profunda vein, 
, Addactor longus. 
Inner Side. Outer Side, 


Aavotor brevis, | Profunda Artery. Yastos interons, 


Adductor magnus, 





Behind, 
Peotinens, 
Tlisous, 
Adductor brevis, 
‘Adductor magnus. 


Branches,—The branches of the profunda artery are the external 
circumflex, internal circumflex, and three perfora! arteries. 

The external circumflex artery passes outw: beneath the 
eartorius and rectus and in front of the crureus muscle, crossing 
between the divisions of the crural nerve, and divides into three 
sets of branches; ascending, which pass upwards beneath the sar- 
torius, rectus, and tensor vagine femoris, and inosculate with the 
terminal branches of the gluteal artery ; descending, which pass 
downwards beneath the rectus and along the margin of the vastus 
externus muscle to inosculate with the superior articular arteries of 


a. 


PROFUNDA FEMORIS ARTERY. 430 


the titel and middle, which continue the original couree of the 
Leper the thigh, pierce the vastus externus, and anastomose 
with ‘branches of the ischiatic, internal circumflex, and superior 
perforating artery. It supplies the muscles of the anterior and 
outer side of the thigh. 
The internal circumflex artery winds around the inner side of 
the neck of the femur, passing between the pectineus and 
and over the upper border of adductor brevis to the ion of 
the obturator externus, which it accompanies to the space between 
the quadratus femoris and upper border of the adductor 
While on the obturator externus it gives off a branch whi ‘s 
distributed to that muscle, the adductor brevis, and eet 
anastomoees with the obturator artery. It next gives off an articular 
branch, which enters the hip-joint the notch in the acetabu- 
jam ; sod terminates in several “bean which inosculate with 
 ischiatic, external circumflex, and superior . 
The superior perforating artery Srarde moar the 
lower border of the rare reese the adductor brevis and 


min th through the mediums of the branches of the Prine 
which inosculate above with branches of the internal iliac, and below 
with those of the popliteal artery, that the collateral circulation is 
maintained in the limb after ligature of the femoral artery. 

The muscular branches are given off by the femoral artery 
ghroughout the whole of its course. They supply the muscles in 

iiate proximity with the , partic those of the 
anterior aspect of the thigh. One of these branches, larger than 
the rest, arises from the femoral immediately below the origin of 
the profunda, and passing outwards between the sartorius and 
rectus, divides into branches, which are distributed to all the muscles 
of the anterior aspect of the thigh. This may be named the superior 
muscular artery. 

The anastomotica magna arises from the femoral near its ter- 
mination at the ning in qinthe adductor Sarge aaah and civics, intoa 
superficial and deep branch. The sy ies 
the internal saphenous nerve to the fg are popes piercing the sci 
lata is distributed to the integument The deep branch on- 
wards through the substance he vastus internus muscle, resting 
on the tendon of the adductor magnus to the knee, where it inoscu- 


nh | 





‘This isa space of a diamond shape, situated at the back of the 
knee-joint. It is bounded below by the bere 
wl 


ae eben 
‘vein lying superficial to 
dane Ge tabreal pops 
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magnus muscle, and passes obliquely outwards through the middle of 
the popliteal space to the lower of the popliteus muscle, where 
it divides into the anterior and tibial artery. In structure 
the popliteal artery is remarkable for the thickness of its walls, 

Belations.—In its course downwards it rests on the femur, then 
on the posterior ligament of the knee-joint, then on the fascia cover- 
ing the popliteus muscle. Superficially it is in relation with the 
semi-membranosus muscle, next with a quantity of fat which sepe- 
rates it from the deep fascia, and, near its termination, with the 
gastrocnemius, plantaris, and soleus; superficial and external to it 
is the popliteal vein, and still more superficial and external the in- 
ternal popliteal nerve. By its inner aide it is in relation with the 
semi-membranoeus, int condyle of the femur, and inner head 
of the gastrocnemius; and by its outer side with the biceps, external 
condyle of the femur, outer head of the gastrocnemius, plantaris, 
and goleus. 


Plan of the Relations of the Popliteal Artery. 
Superfcially. 


-membranogus, 
Popliteal nerve, 
elec vol 
Pict 
Soleus, 
Outer Side. 
Inner Side. 

i ‘External cond; 
fetrmdcortginn” | Peplteat artery. | Gartocnomiun” 
Gastrocnemius, Plantaris, 

Soleus, 
Deeply. 
ta hewn ‘Winslowii, 
joum 
Ligementam et 
Branches. —The branches of the popliteal artery are the— 
Superior external articular, Inferior external articular, 
Superior internal articular, Inferior internal articular, 
‘Azy gos articular, Sural. 


The superior articular arteries, external and internal, wind 
around the femur, immediately above the condyles, to the front of 
the knee-joint, anastomosing with each other, with the external 
circumflex, anastomotica magna, inferior articular, and recurrent of 
the anterior tibial. The external passes beneath the tendon of the 
biceps, and the internal through an arched opening beneath the 
tendon of the adductor magnus They suppl: the Enes-joint and 
lower part of the femur, and give branches to the vasti muscles. 

The azygos articular artery, pierces the posterior ligament of 
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od care the ligamentum posticum Winslowii, and supplies the 
ligaments and synovial membrane, There are, frequent): 
several posterior articular arteries. 2 
The inferior articular arteries wind around the head of the 
tibia immediately below the joint, and anastomose with each other, 
the superior articular arteries, and the recurrent of the anterior 
tibial. The external beneath the long external lateral lign- 
ment of the joint, the internal beneath the internal lateral li, nt 
They supply the knee-joint and the heads of the tibia and fi 
e sural arteries (swra, the are two muscular branches of 
size, distributed to the two he of the gastrocnemius muscle. 
muscular branches are given off from the upper part of the 
popliteal artery to supply the hamstring muscles. 


ANTERIOR TIBIAL ARTERY. 

The anterior tibial ea Rey forwards between the two heads 
of the tibialis posticus muscle, and through the opening in the upper 
part of the interosseous membrane, to the anterior tibial regi Tt 
then runs down the anterior aspect of the leg to the e-joint, 
where it becomes the dorsalis pedis. 

Relations,—In its course it rests on the interosseous membrane 
(to which it is connected by a little tendinous arch which is thrown 
across it), the lower part of the tibia, and the anterior ligament of 
the joint. In its upper third i situated between the tibialis 
anticus and extensor longus digitorum, lower down between the 
tibialis anticus and extensor ius pollicis; and just before it 
reaches the ankle it is crossed by the tendon of the extensor proprius 
pollicis, and becomes placed between that tendon and the tendons 
of the extensor longus digitorum, Its immediate relations are the 
yen comites and anterior tibial nerve ; the latter lies at first to its 
outer side, at about the middle of the leg it is placed superficially 
to the artery, and at the ankle is again at its outer side. 


Plan of the Relations of the Anterior Tibial Artery. 
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Branches.—The branches of the anterior tibial artery are the— 
Recurrent, External malleolar, 
Muscular, Internal malleolar. 


The muscular branches are numerous; they supply the muscles 
of the anterior tibial region. Some of them pass through 


the interos- 

seous membrane to the 
muscles of the back of 
the leg and. 
with branches of the 
posterior tibial ans wai 
peroneal. Pee lag an oe 
teria are diertbored ‘seal a domal pda 

are at ry 
Seat ae Sargon 
dl ci L 
beneath the tendons Qlasoe suelo fas 


of the extensor longus 


digitorum and peron- tum petellm into the 
eus tertius, inosculates fae oct the pee 
with the anterior pero- ‘tensor proprius pollicis 


neal artery and dor- 
salis pedis; the inter- 
nal, beneath the ten- 


peiee 
i 
iel 


dons of the ¢ extensor openers 
proprius icis terior a 
tibialis anticus, inos- Tia. -rooarrent, branch 
culates with branches ie eterna, 
of the posterior tibi 5 ox 
and internal plantar Branches of ‘the’ popit 
artery. supply teal 12. mal 
branches to teats Wk eae Ee 
joint. lating with the anterior 
The DORSALIS Gays 
PEDIS ARTERY is re Tureal aod motatar: 


continued — forward 


along the tibial side Pg eer 
of the dorsum of the Steals pedis Into the 
sole of the foot. 


metatareal bone of the 
great toe, where it 

livides into two 
branches, one of which dips between the two heads of the first dorsal 
interosseous muscle into the sole of the foot, and becomes continuous 
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with the deep plantar arch; the other, called dorsalis hallucis, 
runs forwards in the first interosseous space. 

Relations.—The dorsalis pedis is situated along the outer border 
of the tendon of the extensor proprius pollicis ; at its fibular side 
is the innermost tendon of the extensor longus digitorum, and near 
its termination, it is crossed by the inner tendon of the extensor 
brevis digitorum, It is accompanied by venm comites, and has the 
continuation of the anterior til nerve to its outer side, 


Plan of the Relations of the Dorsalis Pedis Artery. 





In Front, 
Integument, 
fascia, 
Inner tendon of extensor 
‘itorum. 
ee Outer Side. 
Inner Side. Tendon of extensor lon- 


Dormatis Foals | FHRSHSKo 
Anterior tibial nerve, 
Behind, 
Bones and ligaments of the tarsus. 
Branches,—The branches of this artery are the— 


Tarsal, Dorsalis hallucis, 
Metatarsal, Magna pollicis, 


‘The tarsal branch arches transversely across the tarsus, beneath 
the extensor brevis digitorum muscle, and supplies the articulations 
of the tarsal bones and outer side of the foot ; it anastomoses with 
the external malleolar, peroneal arteries, and external plantar. 
~ The metatarsal forms an arch across the base of the metatarsal 
hones, and supplies the outer side of the foot, anastomosing with the 
tarsal and external plantar artery. From its eonvex side the meta- 
tarsal gives off three branches, dorsal interosseous, which pass forward 
upon the dorsal interosseous muscles, and divide into branches 
Gorsat collateral) for the supply of the sides of the toes between 
which they are placed. At their commencement these interosseous 
branches receive the posterior perforating arteries from the plantar 
arch, and opposite the heads of the metatarsal bones are joined by 
the anterior perforating branches from the digital arteries. The 
interosseous artery of the fourth interosseous space, in addition to 
the two dorsal collateral branches into which it bifurcates, senda a 
third branch to the outer side of the little toe. 

The dorsalis hallucis runs forward upon the first dorsal inter- 
osseous muscle, and at the base of the first phalanx divides into two 
branches, one of which passes inwards beneath the tendon of the 
extensor proprius pollicis, and is distributed to the inner border of 
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PLATE 26. 
OF THE LEG AND SOLE OF THE FOOT. 


Fro. 
A. Tibialis anticus, RK 


Deep fascia covering muscles and fibula. 
«= Extensor brevis digitoram. 
‘I, Anterior tibial artery and nerve. 


Fro. 2. 
» Calcaneum. 
= Plantar fascia. 
©. Abductor minimi digiti. 
D. Abductor pollicis. 
E. Flexor accsssorius, 
F. Flexor longus digitoram, 
G, Flexor longus pollicis, 
HK. Flexor brevis pollicis, ; 
i. Lumbricales. 
ZL, External plantar artery and nerve, 
‘M. Internal plantar artery and nerve. 


Fro. 8. 

H. Metatarsal bone of great toe. 

i. Tondon of tibialis posticus. 
X, Extornal plantar nerve. 
L. External plantar artery. 
‘M. Interosseous muscles. j 
P. Tendon of peroneus longus. 

The other references are the same as in fig. 2. 


PLATE 25, 
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the great toe, while the other bifurcates into two dorsal collateral 
igital branches for the adjacent sides of the great and second toe, 
arteria magna pollicis arises from dorsalis pedis, 
while in the metatarsal space and just before its inosculation with 
the external tar artery. It sends a digital 
border of the great toe on its plantar aspect, and bifureates to 
collateral digital 


e 
t 


POSTERIOR TIBIAL ARTERY. 

The ‘ior tibial artery obliquely downwards along the 
tibial site of the leg from Se leer paaely the itens ale 
to the concavity of the os caleis, where it divides into the internal 
and external plantar artery. 

Relations.—In its course it lies first on the tibialis posticus, next 
on the flexor longus ca then on the til it is covered in 
by the intermuscular fascia which separates it above from the 
soleus below from the deep, fascia and integument, It is accom 

ji ‘vensws comites, e sf nerve, whi 
esto its inner ofde at ft, and Ste outer aide far the rest of ita 
course, 
Plan of the Relations of the Posterior Tibial Artery. 
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Branches,—The branches of the posterior tibial artery are the— 
Peroneal, Internal caleanean, 
Nutrient, Internal plantar, 
Muscular, External plantar. 


The PERONEAL ARTERY is given off from the posterior 
tibial at about an inch below the lower border of the popliteus 
muscle ; it is nearly as la as the anterior tibial artery, and passes 
obliquely outwards to the fibula. It then runs downwards along the 
inner border of the fibula to its lower third, where it divides into 
the anterior and posterior 

Relations.—The peroneal artery rests on the tibialis posticns 
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muscle, and is covered in by the soleus, intermuscular fascia, and 

flexor longus pollicis, having the fibula to its outer side. 
iieauiohen. ‘Tia branchsxnts te ypietanall artery careswuenulor 

to the soleus and neighbouring muscles ; nutrient to the fibula; and 


two terminal branches anterior and posterior peroneal. 
The anterior eal pierces the interosseous membrane 
at the lower third of the leg, is distributed on the front of the 


outer 


The posterior - 
oneal etinsesnwards 
long the posterior as- 
t of the outer malleo- 
lus to the side of the os 
calcis, to which and to 
the muscles arising from 
it, it distributes external 
calcanean branches, It 
anastomoses with the 
anterior peroneal, t 
external plantar, an 
posterior tibial artery ; 
with the latter by means 
of a small transverse 
branch (ramus anasto- 
motions transyersus). 
ie nutrient artery 
of the tibia arises from 
the trunk of the 
rior tibial, frequently 
above the origin of the 
peroneal, and’ proceeds 
to the nutrient canal, 





‘branches; the two superior 
articular are seen in the 


Ertoritnalartory pang 
rial a 

gh the 4 
apace between the two 


‘heads of the tibialia posti- 
gua tnusole. rt. Postorior 


Iai pos a the a which it traverses bli 
Gren’ Le irom above down- 
tegrated Tarde Ttis the largest 


outwards, . 
their pasting beneath the nutrient artery of bone 
Internal annular ligament. 


ty Foronon! arjech diet in the body. 
Bee ert enh nadiinke rerun Foe eae ee 
sen pers Uhelnteroneon membrana, igo: Pramches, Of Whe Pos: 
distributed to the soleus 
and deep muscles of the posterior aspect of the leg. | One of these 
branches is deserving of notice, a recurrent branch, which arises from 
the posterior tibial above the origin of the peroneal artery, pierces 
the soleus, and is distributed on the inner side of the head of the 
tibia, anastomosing with the inferior internal articular. 
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The internal calcanean branches, three or four in number, 
Proceed from the posterior tibial artery before its divi- 
sion ; they are distributed to the int inner side of 


the os cia, and to the muscles whi se be its inner tuber- 
onity ; and anastomoee with the external caleanean branches of the 

oneal, wil neigh! arteries, formin, 
round the hen a otwork of inoeclatons, ma 4 


plantar artery proceed 
the posterior tibial at the inner malleolus, and passes along the 
inner border of the foot 


tarartery, much 
than the internal, 
obliquely outwards be- 
tween the first and 
second layer of the 
lantar muscles to the 
fourth metatarsal space. 
It then turns tranaverse- 
ly inwards between the 
second and third layer, 
to the first metatarsal 
space, where it inoscu- 
er with the dorsalis 

pedis. The transverse 


portion of the artery 
ibes a slight curve, having the convexity forwards; this is the 





plantar arch. 
Branches.—The branches of the external bray artery are the— 
Muscular, 
Articular, Digital, {on anterior wor perforating 


Posterior perforating. 
The muscular and articular branches are distributed to the 
amaicles of the sole of the foot anal to the erGaul tions of the tarsus, 
The digital branches are four in number ; the first is distributed 
to the outer side of the little toe; the three ‘others forward to 
the cleft between the toes, and divide into collateral which 
supply the adjacent sides of the three external toes, and the outer 
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side of the second. At the bifureation of the toes, d small branch is 
sent upwards from each soe artery, to inosculate with the dorsal 
interosscous branches of the metutarsal ; these are the anterior pper- 


The perforat three small branches which 
posterior are es whicl 
upwards between the forating sasuislioua eceabl clneeeh tovereuanaes 


muscles, to inosculate with the arch formed by the metatarsal eel 
—The 


e ant 





ize, the large of dividing into two ter- 
Taina raises af the lower third of the log, descents to the lower 


of the interosseous mem! and emerges upon the front of 
Tie ankle, ta.supply the dormara be the) foot, er tne posterior tibial 
and plantar arteries are large, and the external plantar is continued 
between the heads of the first dorsal interosseous muscle, to be dis- 
tributed to the dorsal surface of the foot, Sometimes the posterior 
tibial artery is small and thread-like; and the peroneal, after 
descending to the ankle, curves inwards to the inner malleolus, and 
divides into two plantar arteries, If, in this case, the posterior 
tibial be sufficiently large to reach the ankle, it inosculates with the 
peroneal previously to the division of the latter. ‘The internal 
plantar artery sometimes takes the distribution of the external 
Plantar, which is shor, and diminutive, and the latter not un- 
requently replaces a deficient dorsalis pedis, 


PULMONARY ARTERY. 


The pulm ‘has no connection with the general arterial 
Siserb ating; bat formas part. of he lesser or’ pulmonsry eireulation, 
It is called an artery because it is engaged in conveying blood from 
the heart, but it must not be forgotten that it carries impure or 
yenous blood from the right side of the heart to the lungs. Tearises 
from the left side of the base of the right ventricle in front of the 
origin of the aorta, and ascends obliquely for the space of two inches 
to the under surface of the arch of the aorta, where it divides into 
the right and left pulmonary artery. In its course upwards and 
backwards it inclines to the left side, crossing the commencement of 
the sorta, and is connected by its left branch to the under surface 
of the arch by a thick and impervious cord, the remains of the 
ductus arteriosus of the fetus. 
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Relations —It is enclosed far nearly the whols of its extent by 
the pericardium, and receives the t of the fibrous portion 
of that membrane by its upper ion. Behind, it rests against the 
ascending portion the seth of the aorta and left suricle, on either 
side is apy ix of the corresponding auricle with a coronary 
artery j and the superficial cardiac plexus, and the cord of 
othe rel suinseasay_ aitery: lt and “hat larger than 
t , longer and somew! 

thie left, passes ‘transversely, outwands Lehind the ‘ascending sorts 
and superior vena cava to the root of the right lung, where it 
divides into two bran: the lower supplying the lower lobe, and 
the a the other two lobes. In its course it lies parallel with 
and in front of the right bronchus. 

The left artery, shorter and smaller than the right, 
crosses the descending aorta and left bronchus to the root of the 
left lung, where it divides into two branches for the two lobes. 
The arteries divide and subdivide in the structure of 
the lungs, and terminate in vessels which form a network 
around the air and and become continuous with the 


ulmonary veins, 
—In the root of the right examined from above 
usted betwesn the bronchus 


in the root of the left lung the is highest, next the bronchus, 
and then the vein On both sides from before bac e 
artery is situated between the veins bronchi, former beii 
in front, the latter behind, 

VEINS. 


The veins are the vessels which carry the blood back from the capil- 
laries to the heart. They are layer) swore Dinrasroes, sal enastomoes 
more freely than the arteries, and form two great systems of vessels, 
the superficial and the deep, the former lying between the super- 
ficial and deep layers of the superficial fascia, and the latter accom- 
panying the arteries in their distribution; the two systems have 
very numerous ap ney ‘dione bad arch 

system of veins includes those belonging to the spleen, 

large and small intestine, and pancreas; its ‘easels ‘differ 

from veins in general in being devoid of valves, in terminating as 

well as commencing in capillaries, and in the great thickness of their 

muscular coat. the blood contained in the portal vein has 

been distributed to the liver, it is collected into a second series of 

veins, called hepatic, and by them conveyed into the inferior vena 
cava. 

The veins will be described according to the primary division of 
the body, taking first, those of the head and neck ; next, those of 
the upper extremity ; then, those of the lower extremity ; and lastly, 
the veins of the trunk. 
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VEINS OF THE HEAD AND NECK. 


The veins of the head and neck may be arranged into three 
groups, ape veins of the exterior of the head, veins of the diplo’ 
and interior of the cranium, veins of the neck. 

‘The veins of the exterior of the head are the— 

Facial, Tem ani A 
itt ssitay, Fee 
Temporal, Occipital. 

The facial vein commences on the anterior part of the head in a 
venous plexus, formed by the communications of the branches of 
the temy and descends along the middle line of the forehead, 
under the name of wein, to the root of the nose, where it is 
connected with its fellow of the opposite side by a communicati: 
trunk, the nasal arch. There are usually two frontal veins, whic 
communicate by a transverse inosculation ; but sometimes vein 
is single and bifurcates at the root of the nose into the two angular 
veins. From the nasal 
arch the frontal is con- 
tinued downwards by 
the side of the root of 
the nose, and near the 
angle of the eye, under 
the name of angular 
vein; it then passes 
beneath the zygomatic 
muscles, becomes the 
facial vein, and de- 
scends along the ante- 
rior border of the mas- 
seter muscle, crossing 
the body of the lowe: 
es by the side of the 

‘ial artery, to the 
submaxillary’ gland, 
and from thence to the 
internal jugular vein, 
in which it terminates. 

The branches which 

= ‘the facial vein receives 
Fro. 253.—8u nels te bend a neck in ite tie Fort 

Fuca 2. 3. Transverse 4. Pot supraorbital, whicl 

Fees Peto octal os, & Anterior joins the frontal vein ; 

jugular. US ager ro. Internaljugular. the dorsal veins of the 

a1. Occipital. 22, Subclavian, nose, which terminate 
in the nasal arch the ophthalmic, hich communicates with the 
angular vein ; the palpebral and nasal, which open into the angular 
ven 8 eimiasratle ook, the deep facial, whieh returns the blood 
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from the fossa, from the infraorbit tine, 
Vidian, meno pli Yin td ine the facial Venkat the 
zygomatic process of the superior maxillary bone; and the veins 
corresponding with the branches of the facial It receives 
also a communicating branch from the temporo- » Given off 
from that trunk near the angle of the jaw. 

‘Tho internal maxillary vein receives the yeina fross the syeo- 
matic and goid fossa, which correspond generally with 


and communicate so freely as to constitute a pterygoid plezus, which 
is placed between the temporal and external pterygoid muscles. This 


The temporal vein commences on the vertex of the head by a 
plexiform network, which is continuous with the frontal, opposite 
temporal, auricular, and occipital vein. The ramifications of this 
plexus form an anterior and Angie’ branch which unite imme- 

ately above the zygoms 5 trank is here joined i by another 
large vein, the middle temporal, which collects the blood from the 
temporal muscle and outer segment of the orbit, and pierces the 
temporal fascia near the root of the zygoma. The temporal vein 
then descends in the substance of the id gland and a little 
below the neck of the lower jaw joins with the infernal maxillary to 
form the temporo-maxillary vein. The temporal vein receives the 
anterior auricular, massetersc, transverse facial, and id veins. 

The temporo-maxillary vein, a short formed by the 
union of the tem] and internal maxillary, passes downwards in 
the substance of the parotid gland, lying in front of the external 
carotid artery ; near the angle of the jaw {¢divides into two branches, 
one of which passes over the surface of the sterno-mastoid to form 
the external jugular, the other joins the facial vein, and forms with 
it a common trunk which ends in the internal j r. 

The posterior auricular vein communicates with the plexus of 
the vertex of the head, and descends behind the ear to join the ex- 
ternal jugular vein near its origin. It receivesin its course the 
veins of the external ear and the id vein. 

The occipital vein, commencing posteriorly in the plexus of the 
vertex of the head, follows the direction of the occipital artery, and 
passing deeply beneath the muscles of the back part of the neck, 
terminates in the external or internal jugular vein. This vein com- 
municates with the lateral sinus by means of large branch which 
pasees through the mastoid foramen, the mastoid vein. 


VEINS OF THE DIPLOE. 


The diplos of the bones of the head is furnished in the adult with 
irregular sinuses (ven diploctica), which are formed by a continua- 
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tion of the internal coat of tlie veins into the osseous canals in 
which they are lodged. At the middle period of life these sinuses 
are confined to separate bones ; but in old age, after the ossification 
of the sutures, they may be traced from one bone to the next. They 
receive their blood from the capillaries supplying the cellular struc- 
ture of the diplo’, and terminate reais in the veins of the 
‘icranium, internally, in the veins and sinuses of the dura mater ; 
are separated from the bony walls of the canals by a thin layer 

of medulla. 

Four of these diploetic veins can be generally distinguished, 
namely, frontal, anterior temporal, posterior temporal, and occipital. 
The the smallest of the four, escapes from the frontal bone at 
the Supraorbital notch, and opens into the supraorbital vein. The 
anterior temporal also collects the blood from the frontal bone, and 
terminates either in the deep temporal veins or in the cavernous 





Pio, 254.—The external table of the skull removed to show the veits of the 
cranial diplod, 


sinus, by passing through an opening in the great wing of the 
subatcid. The Seis commences in the parietal bone, 
and opens through an aperture in that bone into the lateral sinus, 
sometimes sending a branch outwards to the veins of thescalp, ‘The 

ipital, the largest of the four, originates in the occipital bon 
and terminates in the occipital sinus, or externally in the occipit 
vein, 

CEREBRAL AND CEREBELLAR VEINS. 


The cerebral veins are remarkable for the absence of valves, and 
for the extreme tenuity of their coats) They may be arranged into 
the superficial, and deep or ventricular veins. 

The superficial cerebral veins are situated on the surface of the 
hemiepheres lying in the grooves formed by the convexities of the 
convolutions.” They are named from the yosition which they may 
chance to occupy on the surface of the brain, either superior or in- 
ferior, internal or external, anterior or posterior. 


SINUSES OF THE DURA MATER. “Ss 


: The superior cerebral veins, seven or eight in number at each 
side, pass obliquely forwards, and terminate in She superior longi- 
tudinal sinus, in the opposite direction to the course of the stream 
of blood in the sinus, In the infant the direction of these veins is 


nearly transverse, 

The deep or ventricular veins commence within the lateral 
ventricles by the veins of the corpora striata and those of the choroid 
pleruses, which unite to form the two venz Galeni. 

‘The ven Galeni pass backwards in the structure of the velum 
interpositum ; and escaping through the fissure of Bichft, terminate 


+The eorsbellar vatns disposed, like those of the cerebrum, 
ie cere! are e those cere! on 
the surface of the lobes of the cerebellum ; they are situated, some 
on the superior, some on the inferior surface, while others occupy 
the borders of the Those in the middle line of the upper 
surface terminate in the veins of Galen and straight sinus ; those 
of the under surface in the lateral and occipital sintses, 


SINUSES OF THE DURA MATER. 


The sinuses of the dura mater are irregular channels formed by 
the splitting of the layers of that membrane, and lined on their inner 
surface by a continuation of the internal coat of the veins, They 
are fifteen in number, five pairs and five single ones; they may be 
divided into two groupe—thoee situated at the npperand back part of 
the skull, and those of the base of the skull. former are the— 

Superior longitudinal sinus, Occipital sinuses, 
Inferior longitudinal sinus, Lateral sinuses. 
Straight sinus, 

The su) longitudinal sinus is situated in the attached 
margin of the falx cerebri, and extends along the middle line of 
the arch of the skull, from the foramen cecum in the frontal, to 
the inner tuberosity of the occipital bone, where it terminates in the 
torcular Herophili. It is triangular in form, small in front, and 
increases gradually in size as it passes backwards; it receives the 
superior cerebral veins which open into it obliquely, numerous 
amall veins from the diplos, and near the posterior extremity of 
the sagittal suture the parietal veins from the pericranium and 
numerous transverse 
hich are stretched 






scalp, Examined in its interior, it prese1 
fibrous bands (trabecule), the chorde Wl 


across its inferior angle; and some small white granular masses, 

the glandule Pacchwoni,; the oblique of the cerebral 

yeine, with their valve-like margin, are seen on the walls of 
e sinus. 


The termination of the superior longitudinal sinus forms a con- 
siderable dilatation, into which the straight sinus opens from the 
front, the lateral sinuses on each side, and the occipital sinuses from 


SINUSES OF THE DURA MATER. 


‘This dilatation is named the torcular Herophili,’ and is 
Point of communication of six sinuses, the muperior longitudinal 
lateral, two occipital, and the straight, the sinuses except 

lateral carry blood to the torenlar, the latter carry it away. 
sinus is situated in the free in of 


E & 


Earl 


rebri ; it is cylindrical in form, and extends from near the 
galli to the anterior border of the tentorium, where it termi- 
straight sinus. It receives in its course several veins 
e falx sometimes one or two from the internal surface 
spheres, 
! it sinus is the sinus of the tentorium ; it is situated 
line of union of the falx with the tentorium ; is prismoid in 
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form, and extends across the tentorium, from the termination of the 
inferior longitudinal sinus to the torcular Herophili. Besides the 
inferior longitudinal sinus it receives the vene Galeni, the cerebral 
veins from the inferior part of the posterior lobes, and the superior 
cerebellar veins. 

‘The occipital sinuses are two canals of small size, situated in the 
attached border of the falx cerebelli; they commence by several 
small veins around the foramen magnum, and terminate by separate 
openings in the torcular Herophili. They communicate with the 
posterior spinal veins, and not unfrequently with the termination of 
the lateral sinuses. 

‘The lateral sinuses, commencing at the torcular Herophili, pass 
horizontally outwards, in the attached margin of the tentorium, and 
then curve downwards and inwards along the base of the petrous 
portion of the temporal bone, at each side, to the jugular foramina, 

from a supposition entertained by the older anatomista that 


* Toreular, a pross, 
the columns of blood, coming in different directions, compressed each other at this 
point; it is scarcely neccssary to say that this notion was erroneous, 
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48 SINUSES OF THE DURA MATER. 


ophthalmic division of the fifth, and sixth nerve. ‘The third, fourth, 
and ophthalmic nerves lie in the-outer wall of the sinus, just beneath 
the dura mater; the sixth in the inner wall, between the sinus and. 
the internal carotid artery. elgeltmteriy ono secant 
fissure they their position, 9o that at that 1g the fourth 
nerve is highest, next, frontal and ‘branches of the 
ophthalmic, then the upper division of the third, the nasil branch 


Sphenoldal Plaware, Carerneus Shuas, 





Fio, 258,—Dingram of the nerves passing through the cavernous sinus, 


of the ophthalmic, the lower division of the third, and the sixth 
nerves, in the order here given. The artery and nerves are separated 
From the blood flowing trough the alts try:the)Iiatay mene 
of the latter. Besides the ophthalmic the cavernous sinus 
receives the cerebral veins of the under part of the anterior lobe, 
avein from the posterior border of the orbit and the vein of the 
middle fossa of the cranium. ‘The cavernous sinuses communicate 

means of the ophthalmic with the facial veins, by the cireular sinus 
‘vith each other and by the superior petrosal: with the lateral somes 

‘The inferior sinuses are the continuations of the caver- 
noua sinuses hackwanda along the lower border of the 8 portion 
of the temporal bone at each side of the base of the skull, to the 
jugular foramina, where they terminate with the lateral sinuses in 
the commencement of the internal jugular veins. 

‘The cireular sinus is situated in the sella tureica, surrounding the 
pituitary gland, and communicating on each side with the cavernous 
sinua It receives veins from the pituitary body, the dura mater, 
wo a bone. The posterior segment is . oa ae tier 

(he superior sinuses pass obliquely backwi long 
the attached. Boiler nt the tanteriun ce, the pper siacgia of tbe 

‘trous portion of the temporal bone, and establizh & communication, 
Patonenr the cavernous and lateral sinus at each side. They are of 
very small size, atid réceive “one-or two cerebral veins from the 
inferior of the middle lobes, and a cerebellar vein from the 
anterior border of the cerebellum. Near the extremity of the 
petrous bone these sinuses cross the oval aperture which transmits 
the fifth nerve. 


The transverse sinus passes transversel; 
cess of the occipital bone, forming a communication between the two 
inferior petroeal sinuses. Sometimes there are two sinuses in this 
situation, or, more properly, a plexus. 
VEINS OF THE NEOK. 
The veins of the neck which return the blood from the head are— 


External jugular, Internal jugular, 

Anterior jugular, Verte! , 
The vein, the continuation of the superficial 
division of the temporo-maxillary, a nented by the junction of the 


the 
muscle. It descends the neck in the direction of « line drawn from 
the angle of the lower jaw to the middle of the clavicle, crosses the 
sterno-mastoid, and terminates near the posterior and inferior attach- 
ment of that muscle, in the subclavian vein. It is ided with 
two pairs of valves, one situated near its entrance into the subclavian 
vein, and the other about the middle of the neck. In its course 
downwards, it lies on the anterior lamella of the deep cervical 
fascia, which separates it from the sterno-mastoid m and is 
covered in by the platysma myoides and superficial fascia; at the 
root of the neck it pierces the deep cervical fascia, It is accom- 
panied, for the uj half of its course, by the auricularis magnus 
nerve. The bras which it receives are the occipital cutaneous 
and posterior cervical cutaneous, and, near ita termination, the 
suprevscapular and posterior scapular, 
e external jugular vein is variable in size, and occasionally 

replaced by two veins. 

he ‘anverler jugular vein commences on the os hyoides by several 
small veins and by # branch from the temporo-maxillary, and passes 
downwards along the midline of the neck to the sternum ; it then 
turns outwards behind the lower part of the sterno-mastoid and opens 
into the subclavian vein, near the termination of the external jugular. 
The two veins communicate with each other, and with the external 
and internal jugular vein. The anterior jugular is very variable in 
size, sometimes almost or entirely replacing the external jugular, 
and at others being represented only by a few small branches. 

The internal jugular vein, formed by the convergence of the 
lateral and inferior petrosal sinus, commences at the foramen lace- 
rum rius on each side of the base of the skull, by a dilatation, 
and descends the side of the neck, lying, in the first instance, to the 
outer side of the internal carotid, then on the outer side of the 
common carotid artery to the root of the neck, where it unites with 
the subclavian, and constitutes the vena innominata. At its com- 
mencement, the internal jugular vein is posterior and external to 
the intemal earotid artery and eighth pair of nerves, the hypoglossal 

2F 
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nerve being behind it; emieaies csermies artery are on the 
same 1 glosso-p! an nerve passing 
Sen teween them, the ‘pnenmogastric being between and be- 
hind in the same sheath, and the spinal accessory nerve, cross 
obliquely behind or before the vein at its upper part. It is provided 
with a pair of valves, placed near its termination, 

The tributaries which the internal jugular receives in its course 

gel, ccipital, deep nifpfalan of the: temoro-mantliary, 


middle thyroid. 

The vertebral vein descends by the side of the vertebral artery, 
in the canal formed by the foramina in the transverse processes of 
the cervical vertebre, and at the root of the neck opens into the 
subclavian vein close to its termination. In the lower part of the 
ae fase tereriy wuts Coe Guiae youer der the fosmnen in 

vances je the other passes throu; 1 foramen in 

reign, the seventh cervical bra, before open- 


into the sul 
mage ‘tributaries wh hid it receives in its course are on gece 
condylar vein, ma eins, cervical meningo-rachidian veins, and 
near its termination the superficial and deep cervical veins, 

The inferior thyroid two, and frequently more in number, 
are situated one on each side of the ‘trachea, and receive the venous 
blood from the thyroid They communicate with each other, 
and with the middle and superior snyeoia veins, and form a plexus 
on the front of dh Giacben The right vein terminates in the right 


vena innominata, just at its union with the superior cava; the left 
in the left vena innominata. 





VEINS OF THE UPPER EXTREMITY. 


The veins of the upper extremity are deep and superficial. ‘The 
deep veins accompany the branches and trunks of the arteries, and 
constitute their wna comites. The venw comites of the radial and 
ulnar artery are enclosed in the same sheath with those vessels, and 
terminate at the bend of the elbow in the brachial veins ite 
brachial vene comites are situated one at each side of the arte 
and open into the axillary vein; the axillary becomes the sul 
clavian, and the subclavian’ unites with the internal jugular to form 
the vena innominata. 
The superficial veins of the arm are the— 


Anterior ulnar vein, Cephalic vein, 
Posterior ulnar vein, Median vein, 
Basilic vein, Median basilic, 
Radial vein, Median cephalic. 


The anterior ulnar vein collects the venous blood from the inner 
and palmar border of the hand, and ascends along the anterior 
ct of the inner side of the forearm to the bend of the elbow, 
where it joins with the posterior ulnar to form the basilic vein, 






to its superior third ; it 
then enters the groove 
between the pectoralis 
major and deltoid mus- 
cle, where it is in 
relation with the de- 
scending branch of the 
thoracico - acromialis 
artery, pierces the cos- 
to-coracoid membrane, 
and terminates beneath 
the clavicle in the 
axillary vein. A 
communicating bran 
sometimes crosses the 
clavicle between the 
external jugular and 
this vein, which gives 
it the appearance of being derived directly from the head—hence its 
appellation. 

e median vein is intermediate in position between the anterior 
ulnar and radial vein; it begins at the wrist by the junction of 
branches from the palm of the hand, and collects the blood from the 


ry AUILLANY AND AUNCLAVIAN VEINS. 


af the forearm, communicating 

At the bend of the 

wll pranch from the deep veins, 

fal Alt telow vm two branches, the median 
vophalie and median haailie, 

‘The median cephalic vein, longer and some- 
what amallor than the median bhasilic, passes 
obliquely ontwanix in the grove hetween the 
Weope and eupinator longna to unite with the 
yadial and farm the cephalic vein. The branches 
of the external entancons nerve pare behind it. 

‘The median dasilic vein. larger than the 
mevhan cophalia, pases obliqnely inwards in 
the yawve between the biceps ‘and pronata: 
iv ters, and joins the hasilic ven Th 
vein is emwaad My ane or two filaments of thr 
internal entancons nerve, AN 

5) + fron: whe 
fasein af the icons, 

AXTULARY VEIN. ~The 5: 
farmed by the umn at the vena 
Yewdon! i 
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tibial and peroneal artery. These veins unite in the popliteal region 
to form a single vessel of large size, the popliteal, which successively 
‘becomes in its course the femoral and the external iliac vein. 

POPLITEAL VEIN.—The popliteal vein ascends through the 
Popliteal region, lying, in the fist intanoe, superficial to the artery, 
and then getting somewhat to its outer side; and, passing through 
the oval opening in the tendon of the adductor magnus, becomes the 
femoral vein. It receives several muscular and arti branches, 
and the external saphena vein. The valves in this vein are four or 
five in number. 

FEMORAL VEIN.—The femoral vein, commencing at the open- 
ing in the adductor magnus muscle, ascends the thigh in the sheath 
of the femoral artery, and entering the pins beneath Poupart'’s 
ligament, becomes the external iliac vein. In the 
lower of its course it is situated on the outer 
side of the artery 3 . then becomes Placed behind 
that vessel, and at Poupart’s ligament, lies to its 
inner sine at iret te muscular veins and 
profun hrou e saphenous openiny 
the internal saphena vein. e valves fn this 
vein are four or five in number. 

The profunda vein is formed by the con- 
vergence of the numerous small veins which 
accompany the branches of the artery; it is a 
vein of large size, lies in front of the profunda 
artery and terminates in the femoral at about 
two inches below Poupart’s ligament. 

SUPERFICIAL —The superficial 
veins are the external or short, and the inter- 
nal or long saphena, They commence on the 
dorsum of the foot in a venous arch which lies 
across the metatarsus; this venous arch receives 
the digital veins by its convex side. 

The external saphena vein commences at 
the outer extremity of the venous arch and on 
the outer border of the foot, It passes behind 
the outer ankle, ascends along the posterior aspect 
of the leg, lying in the groove between the two 
bellies of the gastrocnemius muscle, and pierces 
the deep fascia in the popliteal region to join 
the popliteal vein. It receives several cutaneous 
branches in the popliteal region previously to 
perforating the deep faecia, and is in relation in 
ita course with the external saphenous nerve. 

The internal saphena vein commences at 
the inner extremity of the venous arch of the 
dorsum and on the inner side of the foot and 
‘reat toe. It ascends in front of the inner ankle and along the inner 
side of the leg; it then passes behind the inner condyle of the 
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femur and along the inner side of the thigh to the saphenous open- 
ing where it pierces the sheath of the femoral vessels, and terminates 
in the femoral vein, at about one inch and a half below Poupart’s 


ita course the cutaneous veins of the leg and thigh, 
tes freely with the deep veins. At the saphenous 
opening itis joined by the eupericial epigastric and cireumtlex iliac 
vein, and by the external pudics, The situation of this vein in the 
thigh is not ently occupied by two or even three trunks of 
nearly equal size. It is accompanied in its course below the knee by 
the long saphenous nerve. 


VEINS OF THE TRUNK. 

The veins of the trunk may be divided into—1, The superior vena 
cava, with its formative branches. 2, The inferior vena cava, with 
its formative branches, 3. The azygos veina. 4. The vertebral and 
spinal veins. 5, The cardiac veins 6, The portal vein. 7. The 
pulmonary veins. 


SUPERIOR VENA OAVA, WITH ITS FORMATIVE 
BRANOHES. 


The vens innominate are two large trunks, formed by the 
union of the internal jugular and subclavian vein at each side of the 
root of the neck. 

The right innominate or brachio-eephalic vein, about an inch 
and a quarter in length, lies superficially and externally to the in- 
nominate artery, and descends almost vertically to unite with its 
fellow of the oj ite side in the formation of the superior cava. It 
lies superficially to and on the right side of the arteria innominate, 
and has on ite outer side the pleura and apex of the right lung. At 
the junction of the juj ‘and subclavian vein it receives from 
behind the ductus lymphaticus dexter, and lower down it has open- 
ing into it the right internal mammary, right superior intercostal, and 
right inferior thyroid vein, 

The left innominate or brachio-cephalic vein, considerably 
longer than the right, extends almost horizontally across the roots of 
the three great arteries arising from the arch of the aorta to the 
right side of the mediastinum, where it unites with the right vena 
innominata, to constitute the superior vena cava. 








Fio, 262-—Velna of tho trunk. 15 Right intornal jugular. 2, Left internal jugular. 
3 Raght external jugular. 4 Lett external jugular. 5, Right, umominate vein. 
6. Left innominate. 7. Right superior intercostal vein. 8 and 12. Left superior 
intercostal veins. 9. Thymic vein, 10. Loft mternal mammary vein. 11. Peri- 
cardial und mediastinal veins, 13. Vena cava superior receiving vena azygos 
major. 14. Loft bronchus. 15, Vena azygos major. 16. Superior vena azygos 
minor. 17. Quadratus lumborum. 18. Inferior vena azygos minor. 19. Vena 
cava inferior. zo. Abdominal sorta. 2. Right common iliac artery. 22. Com- 
Rmunieating Inbar vein. 23, Right common iliac veln. 24. Left common iliac 
artery. 26. Left common flise voin, 





456 BRANCHES OF THE INFERIOR VENA CAVA. 
Itis in relation in front with the left sterno-clavicular articulatios 


remains of the thymus gland, sterno-hyoid, and sterno-thyroi 
muscles, and first piece of the sternum. At its commencement it 
receives the shoracte doe Map °7 into it oe behind, and in 
ite course is joi e inferior thyroid, mammary, an 
left superior ‘nlereostal in. It also receives some small veins from 
e mediastinum and thymus gland. There are no valves in the 


venz innominate, 
SUPERIOR VENA CAVA, 


The superior cava (descendens) is a short trunk about three inches 
in length, formed by the junction of the two ven innominate. 
It descends perpendicular! ‘on the right side of the arch of the aorta, 
et entering @ pericardium terminates in the upper part of the 

ight auricle. 

It is in relation in front with the pericardium ; behind with the 
right jilmonary | artery 3 internally with the ascending aorta ; 

ly with the pleura and right phrenic nerve. Immediately 
before entering the pericardium it receives the vena azygos major. 


INFERIOR VENA OAVA, WITH ITS FORMATIVE 
BRANOHES. 


The external iliac vein lies to the inner side of the correspond- 
ing artery at the os pubis; on the right side it gradually gets behind 
the artery as it upwards along the brim of the pelvis, but on 
the left ade it fies altogether to the inner side of the artery ; it 
terminates opposite’ the sacro-iliac symphysis by uniting with the 
internal to form the common iliac vein. Immediately above 
Poupart’s ligament it receives the epigastric and deep circumflex 
iliac vein ; it has no valves. 

The internal iliac vein is formed by vessels which correspond 
with the branches of the internal iliac artery; it receives the 
returning blood from the gluteal, ischiatic, internal pudic, and 
obturator vein, externally to the pelvis ; and from the vesical and 
uterine plexuses within the pelvis, The vein lies to the inner side 
of the internal iliac artery, and terminates by uniting with the ex- 
ternal iliac vein, to form the common iliac. 

‘The vesical and prostatic plexus is an important plexus of 
veins which surrounds the neck and base of the bladder and prostate 
gland, and receives its blood from the great dorsal vein of the penis 
and the veins of the external organs of generation. It is retained 
in connection with the sides of the bladder by a reflection of the 
pelvic fascia, 

The hemorrhoidal plexus consists of large veins with frequent 
anastomoses which surround the lower part of the rectum, beneath 
the mucous membrane. From the plexus proceed the superior, 
middle, and inferior hemorrhoidal veins, which accompany the 











INFERIOR VENA CAVA. 457 
arteries of the same name. This plexus forms a direct communica- 
tion between the and venous 

The uterine is situated around the vagina, and at the 


sides of the uterus, between the two layers of the ligamenta. 
The veins forming the vesical and uterine plexus ab avo peculiar! sub- 
ject to the production of calcareous concretions polite. 
The common iliac veins are formed by the union of the external 
and internal iliac vein at each side of the pelvia, The right common 
iliac, shorter than the left, ascends obliquely behind the correspond- 
ing artery ; and on the intervertebral substance of the fourth and 
fifth lumber vertebra, unites with the vein of the opposite side, to 
form the inferior cava. The Jet common iliac, longer and more 
oblique than the right, ascends behind and a little internally to the 
corresponding artery, and passes beneath the right common iliac 
artery, near its origin, to unite with the right vein in the formation 
of the inferior vena cava. Each common iliac vein receives the ilio- 
lumbar vein and often the lateral sacral; the left receives in 
addition the vena sacra media. These veins have no valves, 


INFERIOR VENA CAVA. 


The inferior vena cava is formed by the union of the two common 
iliac veins, on the intervertebral substance of the fourth and fifth 
lumbar vertebra. It ascends along the front of the vertebral column, 
to the right of the abdominal sorta, and passing through the fissure 
in the posterior border of the liver and the quadrilateral opening 
in the tendinous centre of the diaphragm, terminates in the inferior 
and posterior part of the right auricle’ There are no valves in 

is vein. 

It is in relation from below upwards, in front with the mesentery, 
tranaverse duodentm, portal vein, ‘nd liver, which latiet 
neatly and sometimes completely’ surrounds it; behind it rests on 
the vertebral column and right crus of the diaphragm, from which 
it is separated by the right renal artery and right lumbar arteries ; 
to the Fight it has the peritoneum and sympathetic nerve; to the 


left the sorta, 
The tributaries which the inferior vena cava receives in its 
course are t] 
Lamber, Supra-renal, 
ight spermatic, Phrenic, 
Renal, Hepatic. 


The lumbar veins, three or four in number at each side, collect 
the venous blood from the muscles and integument of the loins, and 
spinal veins: the left are longer than the right on account of the 
position of the vena cava, and pass behind the aorta in order to 
reach that vessel. These veins communicate with each 
Uesaches, which pase in front of the transverse processes of the 
vertel 


t 
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The right spermatic vein is formed by the two veins which 
return the blood from the venous plexus of the spermatic card. 
‘These veins follow the course of the spermatic artery, and unite to 
form the single trank which opens into the inferior vena cava. The 

ic vein terminates in the left renal vein. 
¢ ovarian veins represent the spermatic veins of the male, and 
collect the venous blood from the ovaries, round ligaments, Fallo- 
tubes, and communicate with the uterine sinuses, They 
inate as in the male. 

‘The renal or emnlgent veins return the blood from the kidneys ; 
their branches are situated in front of the divisions of the renal 
arteries, and the left oj into the vena cava somewhat higher 
ind Sba-cight Wha fe ia longer shan dha right in exnaequannsiok 
the position of the yena cava, and crosses the aorta immediately 
below the origin of the superior mesenteric artery. It receives the 

ic vein, which terminates in it at right angles: hence 

e catagriodlos oceurrence of varicocele on the left than on the 
right side; it also receives the left inferior phrenic and left supra- 


The va segneny, veins terminate partly in the renal veins, and 
partly in the inferior vena cava. 

The phrenic veins return the blood from the ramifications of the 
phrenic arteries; they open into the inferior vena cava. 

The hepatic veins form two te trunks and numerous 
smaller channels which open into the inferior vena cava, while that 
vessel is situated in the posterior border of the liver, The hepatic 
veins commence in the liver by minute venules, the intralobalog: 
veins, in the centre of each lobule; these pour their blood into 
larger vessels, the sublohular veins; and the sublobular veins con- 
stitute, by their convergence and union, the hepatic trunks, which 
terminate in the inferior vena cava, 


AZYGOS VEINS. 


The azygos veins (fig. 262) form a system of communication be- 
tween the superior and inferior vena cava, and serve to return the 
blood from that part of the trunk of the body in which those vessels 
are deficient, on account of their connection with the heart. This 
system consists of five vessels, namely— 

‘Vena azygos major, 

Vena azygos minor superior, 
Vena azygos minor inferior, 
‘Two superior intercostal veins. 


The vena azygos major commences in the lumbar region by 
@ communication with the right lumbar veins; sometimes it is 
joined by a branch directly from the inferior vena cava, or by one 
from the renal vein. It passes through the aortic opening of the 
diaphragm, lying on the right side of the thoracic duct and aorta, 
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minor superior, 
crosses the arch of the aorta to terminate in the left vena innominata, 


2 situated within the vertebral canal between the vertebre 
and the membranes, meningo-rachidian, These are further divi- 
ee mae Tpencipy 

3. The veins of the of the vertebrie, vence basis verte- 


cond, medulli-spinal, 
1. The dorsi veins form (AE ag aeateertegeesri oid 
and articular processes, arches of the vertebne. 
They r the returning blood from the dorsal muscles and sur- 
struct and transmit it, in to the veins inside 
the vertebral canal, by branches which te the ligamenta sub- 
Ni eee rset Aacpasectal ira ar, aoa 
wel 


bal vains are situated between the spinal 
dura mater and the vertebre. They communicate freely with easy 


460 VERTEBRAL AND SPINAL VEINS. 
other by means of complicated plerua. In front they form two 
ongitadinal trunks (antcrior inal spinal veins), extending 


longitudinal 
the whole le: of the column on each side FF the ‘ior common 
Ents, which pes beneath the Ugament, and roslve the large 
whicl neat t, receive 
basi-vertebral wins from the interior of each vertebra, The 
terior trunks vor longitudinal spinal veins) are amaller than 
the anterior ; are situated one on each side between the lamine 
and the theca vertebralis; they communicate with each other, with 
the anterior trunks, and with the dorsi-epinal veina The meningo- 


lian veins communicate superiorly through the anterior con- 
dylar foramina with the internal jugulars; in the neck they pour 
their blood into the vertebral veins ; in the thorax, into the inter- 





Fro._263.—Vertebral and spinal 
@, Bpinous process. >. Transverse 
‘Anterior extemal vaina of 
spinal). 3. Posterior internal 
veins 
vetns, 


costals; and in the loins and pelvis into the lumbar and sacral 
veins, the communications being made through the intervertebral 
foramina. 

3 The venw basis vertebraram out through the large 
foramina in the posterior surfaces of the bodies of the vertebre, 
and empty into the transverse branches of the anterior longitudinal 
spinal veins. They are contained in large tortuous channels in 
the substance of the bones, similar to those in the diploé of the 
skull, and run parallel with the upper and lower surfaces of the 
bodies of the vertebre. The canals become greatly developed in 
old age. 

‘4. The medulli-spinal veins are situated between the pia mater 
and arachnoid ; they communicate freely with each other to form 
plexuses, and send branches through the intervertebral foramina 
with each of the spinal nerves, to join the veins of the trunk. 


CARDIAC VEINS, or 


OAERDIAO VEINS. 


‘The veins (coronary) returning the blood from the substance of 
the heart are the— 


Great cardiac vein, Anterior cardiac 
Posterior cardiac vein, Ven Thebesii, raios, 
Coronary sinus. 


‘The great cardiac vein (vena cordis magna ; coronaria magna) 
commences at the apex of the heart, and ascends along the anterior 
ventricular groove to the base of the ventricles; it then curves 
around the left auriculo-ventricular groove to the posterior part of 
the heart, where it terminates in the coronary sinus, its opening 
being led by a valve of two segments It receives in its course 
tele cardisc veins from the left sanelse and reticle. A 

e posterior cardiac vein (vena is media) uently two 
in number, commences also at sper of the heat dud scents 
along the posterior ventricular groove, to i 


terminate in the coronary 
sinus. It receives the veins at right angles from the posterior aspect 
of the two ventricles. 

The anterior cardiac veins (vens parve) collect the blood from 
the anterior surface of the right ventricle; one than the rest 
runs along the right border ‘of the heart and joins the trunk formed 
by these veins, which curves around the right auriculo-ventricular 
groove, to open directly into the auricle. 

The vens Thebesii (vene inion) are numerous minute veins 
which convey the venous blood directly from the substance of the 
heart into the right auricle. : 

The coronary sinus is a short but wide trunk which forms the 
true continuation of the great cardiac vein. It is situated at the 
back of the heart between the left auricle and ventricle, and is 
covered by the muscular fibres of the auricle; it receives the > great 
cardiac and posterior cardiac veins, and also a small vessel called the 
oblique vein which crosses the back of the left auricle. The coronary 
sinus opens into the back of the right auricle, the opening being 
guarded by a small fold of endocardium which receives the name of 
coronary or Theberian valve, All the veins joining the sinus are 
guarded at their entrance by more or less complete valves, except 
the oblique vein. 

PORTAL SYSTEM. 

The portal system is composed of four large veins which return 

the blood from the chylopoietic viscera ; they are the— 
Inferior mesenteric vein, Splenic vein, 
Superior mesenteric vein, Gastric veins. 


The inferior mesenteric vein receives its blood from the rectum 
by means of the hemorrhoidal veine, and from the sigmoid flexure 
and descending colon, and ascends behind the transverse duodenum 
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and pancreas, to terminate in the splenic vein. Its hemorrhoidal 
branches inosculate with branches of the internal iliac vein, and 
thus establish a communication between the portal and genefal 
‘venous system. 

The superior mesenteric vein is formed by branches which 
collect the venous blood from the capillaries of the superior mesen- 
teric artery ; they constitute by their junction a large trunk, which 





Pio, 2f4.—The portal vein. x. Inferior mesenteric vein ; it is traced by means of 
dotted lines behind the pancreas (2) to terminate in the splenic vein (3). 4. Spleen, 
‘Branches from the stomach, opening into the splenic vein. 6. Superior mesen- 
forte vein, 7. Descending portion of the duodenum. 8. Its transverse portion, 
crossed by the superior mesenteric vein and part of the trunk of the superiot 
mesenteric artery. 9. Portal vein. 10. Hepatic artery. 11. Ductus communis 
choledochus. 12. Division of the duct and v fi 
liver, 13. Cystic duct leading to the gall 





ascends by the side of the corresponding artery, crosses the transverse 
portion of the duodenum, and unites behind the pancreas with the 
splenic in the formation of the portal vein. 

The splenic vein commences in the structure of the spleen, and 
quits that or; by several large branches; it is larger than the 
splenic artery, and Perfectly straight in its course. It passes hori- 
zontally inwards behind the pancreas, and terminates near its greater 
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end by uniting with the superior mesenteric and forming the portal 
the iT 
vein, ribet ag pet ier Sree byeviasdatS perverse, 


The veins for the most part take the course of the cor- 


branch divi 

which through ia petra 

canals, and give off vaginal and interlobular veins, and the latter 

terminate in the lobular venous plexus of the lobules of the liver, 

Sia etl pate ae Nema Fey See ee ere 
cal ie hepatic artery. 

"Communications with the Systemic Veins,—The veins forming 

the § Co pees those of the systemic 


ine empatially Dobe of the ‘colon ahd. duedennmny ass) (3) by ts 
tromtaie ated Mepeaalal Teginabas ef tha reertalgeien of to gee 


PULMONARY VEINS. 

The pulmonary reins, four in number, return the arterial blood 
from the lungs to the left auricle of the heart ; they differ from veing 
in general, in the area of their cylinders being but little larger than 
that of the corresponding i ing arterial 


arteries, in carryin, 
devoid of valves, and in aecompanying tngly each branch of the 
artery. commence in the capillaries upon the 


is the intercell and air and unite to f 
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Tung unites with the superior vein, 80 as to form the two trunks which 
into the left auricle. Sometimes they remain separate, and then 
are three pulmo veins on the right side. The right pul- 


LYMPHATICS. 


Lymphatic vessels admit of a threefold division, into superficial, 
deep, and lacteals. The superficial ic vessels, on the surface 
1 body, follow the course of a Wate acd plete the deep 
fuscia in convenient situations, to join the deep lymphatics. On 
the surface of gee) they converge to the nearest lymphatic trunks. 
The superficial lymphatic nese are placed in the most Lara 
situations of the superficial fascia, as in the hollow of the and 
groin in the lower extremity ; on the inner side of the arm in the 
ei arephatics, fewer i ther and hat larger than 
eo fewer in num| and somewhat r 
the sche vessels, accompany the deeper veins; those from the 
lower parts of the body converging to the numerous glands seated 
around the iliac veins and inferior vena cava, and terminating in 
a large trunk situated on the vertebral column, the thoracic duct. 
From the upper part of the trunk of the body on the left side, and 
from the left side of the head and neck, they also proceed to the 
thoracic duct. Those on the right side of the head and neck, right 
upper extremity, and right side of the thorax, form a distinct duet 
which terminates at the point of junction of the subclavian with the 
internal jugular vein on the right side of the root of the neck. 

The Jacteala are the lymphatic vessels of the small intestines ; 
they have received their distinctive appellation from conveying the 
milk-like product of digestion, the chyle, to the great centre of the 
lymphatic system, the thoracic duct. ‘They are situated in the 
mesentery, and open into the numerous mesenteric glands in their 
course, en digestion is not proceeding they carry transparent 
lymph, like the other lymphatics. 

The lymphatic vessels and glands will be described according to 
the arrangement adopted for the veins, commencing with those of 
the head and neck, and proceeding next to those of the upper 
extremity, lower extremity, and tru 


LYMPHATICS OF THE HEAD AND NECK. 


Gianps.—The superficial lymphatic ds of the head and 
face are small, few in number, and isolated ; they are—the occipital, 
which are situated near the origin of the occipito-frontalis muscle ; 
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3 on 
be ghpatgrmenie ag ota ar age ‘There are 
‘no deep lym glands within the cranium. 
and 3 they are situated in las rip ciel tunis 


VesseLs.—The superficial lymphatic vessels of 
face are disposed in three oceipital, which Arata 





cpillaries > ty-perte mate rola and 
vt spaces or canals 

around all the blood-vessels even to their smallest ramifications, and 

are in communication with similar spaces in the pia mater, and with 


arachnoid space, 

The lymphatic veseels of the cranial cavity are situated in the 

pia mater and arachnoid, and in the choroid plexuses of the lateral 

ventricles; they accompany the branches of the vertebral and 
24 
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internal carotid arteries, and leave the cranial cavity by the foramins 
at its base to join the deep cervical lymphatics. 

The deep lymphatic vessels of the face proceed from the 





Fic. 266. — Superficial _ lymphatle 
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nasal fc mouth, and and 
terminate ta the ‘submesalicey” and 


duct, near its termination. 
LYMPHATICS OF THE UPPER 
EXTREMITY. 


Guanps, — The superficial lym- 
phatic glands of the arm are not 
more than four or five in number, 
and of very small size. One or two 
are situated near the median basilic 
and median cephalic vein, at the bend 
of the elbow ; and one or two near 
the basilic vein, on the inner side of 
the upper arm, immediately above 
The deep glands in. the f 

e deep in the forearm 
are excessively small and infrequent ; 
two or three may be found in the 
course of the radial and ulnar vessels, 
In the upper arm there is a chain of 
call glands, accompanying the bra- 
chial 

are nume- 
rous and of large size. Some are 
closely adherent to the vessels, others 
are dispersed in the loose cellular 
tissue of the axilla, and a small chain 
may be observed extending along the 
lower border of the pectoralis major 
to the mammary gland, receiving the 
lymphatics of that organ and of the 
front of the chest wall. A similar 
chain is found along the lower bor- 


der of the posterior fuld of the axilla; it receives the lymphatic 
vessels from the integument of the back. Two or three subclavian 
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ary and subclavian 


axillary and deep cervical lymphatic 
occasional 








LYMPHATICS OF THE LOWER EXTREMITY. 
glands are situated beneath the clavicle, and serve as the medium of 
LYMPHATICS OF THE LOWER EXTREMITY. 


and communicate 
enter the axi 
right side in the ductus lymphaticus dexter, 
Guaxps—The 


communication between the 
the 
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‘The popliteal four or five in 
echt comm peng Fe 
Joose cellular tissue and fat of the pop- 


Me flor glands, less 
ie nmume- 
Toukend: smaller’ tus the mipeeSiaal, 
are situated near the femoral vessels in 
the groin, beneath the fascia lata; they 
communicate with the superficial lym- 
phaties through the saphenous opening. 

The and ischiatic ane are 
placed near the vessels of name, 
above and below the pyriformis muscle 
at the great ischiatie foramen, 

epee eee rag rrrrecia em 
vessels are divisib! ito two groups, 
eee and external; the bere oy oo. 

ci commencing on 

sum aad fone had of the foot, ascend 
the leg by the side of the internal sa- 
phena vein, and, passing behind the inner 
condyle of the ai follow the direc- 
tion of that vein to’ the groin, where 
they join the femoral group of su 
ficial inguinal glands. The a 


pierce the cribriform fascia of the sa- 
cower opening and the sheath of the 
femoral vessels, to join the lymphatic 
gland situated in the femoral ring, which 
serves to establish a communication be- 
tween the lymphatics of the lower extre- 
mity and those of the trunk. The other 
efferent vessels pierce the fascia lata to 
join the deep glands, The vessels which 
ass upwards from the outer side of the 
lorsum of the foot ascend along the outer 
side of the leg, and curve inwards across 
the front of the leg just below the knee, 
to unite with the lymphatics of the inner 
side of the thigh. The external group 
consiata of a few lymphatic vessels which 
commence on the outer side of the foot 
and posterior part of the ankle,and accom- 
pany the external saphena vein to the 
popliteal region, where they enter the 
popliteal glands. 








Fro, 267,—Supertictal rmphatic vessels and glands 
Gf the front and for akic of the leg. 








LYMPHATICS OF THE TRUNK. 


‘The lymphatics of the trank may be under three heada, 
uy ranger and visceral. mol en ye 


i 
j 
i 
: 
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trunk pass upwards and outwards at each side, cnerh Dia 
to the axillary glands, others to da at the root of the neck. 
The lymphatics from the mammary 's follow the lower border 
of the fis major, communicating, by means of a chain of 
] sar pallet esr to The suj ‘inl lym- 
of the lower half ¢ trunk, gluteal region, peri- 
neum, and external organs of converge to the su 
group of superficial inguinal One or two amall are 
bee a le rare alee Poe ear 
sory ligament; from as from the superfici ties, 
ant sonlivaaraae detonate nanetenpaenann it 
G —The deep ide sans tthe Wire kee, tRe 
intercostal, anterior , cesophageal. 
The glands, of small size, are situated on each side 


arteries, 
anterior mediastinal are situated along the course 


or 
twenty in number, are situated in the course of the awophagua, and 
receive the ‘tics of that tube ; they communicate above with 
the deep glands, on each side the intercostal, and below 





The external iliac are placed 
being in continuation, by one extre 
by the other with the lumbar lar 

The internal iliac glands are 
nal iliac vessels, and the sacral gla 
the sacrum. 

VessELs.—The deep lymphat: 
from the thigh beneath Poupart’s 
iliac vessels to the lumbar Tanda, 
gastric, circumflex iliac, ‘and ilio-h 
from the parietes of the pelvis, 
and obturator vessels, follow the c 
and unite with the Tumbar tym, 
vessels, after receiving all the lymp! 
pelvis, and loins, terminate by sev: 
culum chyli. 


LYMPHATICS OF 


Luxes—The lymphatic vessel 
are distributed over every part o 
texture of those organs. ‘They an 
which lies immediately beneath th 
accompanies the ramifications of the 
arteries ; they converge to the bronch 
ber, situated around the bifurcatior 
lungs. Some of these glands, of am. 
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The tic vessels of the concave surface are variously distri- 
perigemtrers their position ; those from the Tight Tobe, ter- 
minate in the lumbar g! + those from the gall-bladder, which are 


of the lesser omentum ; and those from the left lobe converge 
to the lymphatic glands situated along the lesser curve of the 


Spree axp Paxcrvas.—The tic glands pleen 
are situated around its hilum, he lymphat the ate alae 
splenic vein. The io vessels of [ipomad 8 consist of 
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as in other are superficial and deep, 

former originating in the subserot latter in the submucous 

four different directions : 

the glands situated along the lesser curve; others 

ing the greater curve ; a third set pass out- 

to the splenic pach a fourth to the glands situated near 
pylorus and to the glands. 

Inresrixra—The lymphatic glands of the small intestine ox 
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m THORACIC DUCT. 


situated between the layers of the mesentery, in the meshes formed 

the superior mesenteric artery, and are thence named mesméerie 
ese glands are most numerous and largest, superior]; 

near the duodenum ; and, inferiorly, near the termination of the 

The lymphatic vessels of the small intestines are of two kinds: 
those of the structure of the intestine, which run upon its surface 
previously to entering the mesenteric glands; and those which com. 
mence in the villi, in the substance of the mucous membrane, and 
are named lacteala 

‘The lacteals, according to Henle, commence in the centre of each 
villus as a cxcal tubulus, which opens into a fine network, situated 
in the submucous tissue. From this network the lacteal vessels 

to the mesenteric glands, and from thence to the thoracic 
luct, in which they terminate. 

The lymphatic glands of the large intestines are situated 
along the attached margin of the intestine, in the meshes formed 
by the colic and hemorrhoidal arteries previously to their dis- 
tribution. The lymphatic vessels take their course in two different 
directions; those of the cecum, ascending colon, and transverse 
colon, after traversing their proper glands, proceed to the mesenteric 
slands, and those of the descending colon and rectum to the lumbar 
glands, 


Kipxey.—The lymphatic vessels of the kidney follow the 
direction of the blood-vessels to the lumbar glands situated around 
the aorta and inferior vena cava; those of the aupre-renal eapaules, 
ave are very large and numerous, terminate in the renal lym- 
phatics. 

Petvis.—The tic vessels of the viscera of the pelvis 
terminate in the peneer lumbar glands. 

The lymphatic vessels of the testicle take the course of the 

srmatic cord, in which they are of large size; they terminate in 

e lumbar glands, 

THORAOIC DUCT. 


The thoracic duct, the great trunk of the lymphatic and chylous 
system, commences in the abdomen by a considerable and somewhat 
triangular dilatation, the receptaculum chyli, which is situated 
on the front of the body of the second lumbar vertebra, behind and 
between the aorta and inferior vena cava, and close to the tendon 
of the right crus of the diaphragm. From the upper part of the 
receptaculum chyli the thoracic duct ascends through the aortic 
opening of the diaphragm, and along the front of the vertebral 
column, lying between the thoracic aorta and vena azygos and upon 
the right intercostal arteries, to the fourth dorsal vertebra. It then 
inclines to the left side, passes behind the arch of the aorta, and 
ascends by the side of the wsophagus, and behind the perpendicular 
portion of the left subclavian artery to the rvot of the neck opposite 
the seventh cervical vertebra, where it makes a sudden curve for- 


THORAOIO DUCT. 473 


wards and downwards in front of the scalenus anticus muscle, and 
terminates at the point of junction of the left subclavian with the 
left internal jugular vein. 

e thoracic duct is about eighteen or twenty inches in length, 
and near its origin as large as a goose quill; as it ascends, it 
diminiches in size, and near its termination again becomes dilated. 


termination of the thoracic 
duct. 1. Arch of the aorta, 
2 aorta. 


the 
lymphaticus dexter. 





At the middle of the thorax it frequently divides into two branches 
of equal ize, which reunite ener ‘a short oar an sometimes it 
ives off sev ches, which assume a plexiform arrangement 
fh this situation. Occasionally the thoracic duct bifurcates at the 
upper part of the thorax into two branches, ane of which opens 
into the point of junction between the right subclavian and jngalar 
vein, while the other proceeds to the normal termination of the 


the thorax it is by the ly. 
the thoracic wall, those of the e 
of the left lung, left side of the 1 
ita curve forwards in the neck it 
the left side of the head and nec 


The ductus lymphaticus de 
the lymphatic ape the 
Tight upper extremity, right side 


or two branches from the upy 
terminates at the junction of ¢ 
internal jugular vein, at the poi 
the right’ vena innominata ; and 
a pair of semilunar valves, which 
the veins. 





PART Vi, 


NEUROLOGY. 


‘Tate nervous system consists of large masses of nerve matter forming 
the cerebro-spinal axis, of lesser centres called ganglia, the largest 
and most important of which are connected with the nerves distri- 
buted to the viscera, of the Pee nerves, and, lastly, of certain 
modifications of the latter constituting the organs of sense. 


THE CEREBRO-SPINAL AXIS. 


The mass of nerve matter forming the cerebro-spinal axis is con- 
tained in the cavity of the cranium and vertebral canal ; it is divided 
into two e encephalon or brain and the spinal cord; each 
lateral half of these centres corresponds accurately with the other 
half, the two fa being joined ey by connecting bands of 
nerve tissue called commissures. The brain, contained in the cranium, 
and the spinal cord occupying the vertebral canal, are protected by 
the osseous walls of those cavities, and are also surrounded by 
‘meninges or membranes which support them and convey to their 
substance the vessels necessary for Mhetr nutrition: 

‘The great centres of the cerebro-spinal nervous system are most 
easily understood by taking them up in the following order: spinal 
cord, medulla oblongata, cerebrum, and cerebellum ; thus beginning 
with the more simple or elementary and proceeding to the more 
complex. 









SPINAL CORD. 


The spinal cord of the adult, from fifteen to eighteen inches in 
length, extends from the foramen magnum to opposite the lower 
borer of the body of the first lumbar vertebra, where it terminates 
ina ea (conus medullaris), retained in position by the 
filum terminale ; in the child, at birth, the cone reaches the middle 
of the third lumbar vertebra, and in the embryo is prolonged as far 
ds dhe lower partcf the sacral caral. "Ths cord presmntae diferent 
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of diameter in different parts of its extent, and has two enlargements. 
The uppermost of these corresponds with the origin of the nerves 
destined to the upper extremities (cervical) ; and the lower 
ment (lumbar) is situated near its termination, and corresponds with 
the attachment of the nerves which are intended for the supply of 
the lower limbs. The cervical enlargement is flattened from before 
backwards, and extends from the third cervical vertebra to the first 
dorsal ; the lumbar yee ors is flattened from side to side, and 
is smaller than the brachial. ‘The spinal cord gives off near its 
termination that assemblage of nerves which has received the name 
of cauda equina; the caudA equina is formed by the roots of the 
Iumbar and sacral nerves elongated by the growth of the spine, the 
lia of the posterior roots being held in connection with the 
intervertebral foramina through which the nerves pass. 

The spinal cord is held in its place by its connection above with 
the medulla oblongata at the foramen magnum, and below by the 
attachment of the filum terminals to the base of the oceys laterally 
it is secured by a membrane, the ligamentum whi 
from its lateral aspect to join the dura mater, and by the spi 
nerves which are fixed to the membranes and bones at the inter- 
yertebral foramina. It is much larger than the canal in which it 
lies, being separated from the osseous walls by the membranes, dura 
mater, arachnoid, and pia mater, by venous plexuses and areolar 
tissue, 

In form, the spinal cord is a flattened cylinder, and its on its 
anterior surface a fissure, which extends into the cord to the depth 
of one-third its diameter, and is occupied bya fold of hes mater. 
This is the anterior median fissure, If the sides of this fissure 
be gently separated, they will be seen to be connected at the bottom 
by a layer of white substance, the anterior white commissure. 
In the middle line behind and corresponding with the anterior fissure 
is the erior median fissure, which contains a few blood-vessels 
and a little connective tissue, It extends more nena the cord 
than the anterior fissure, and reaches the grey substance of the 


interior forming the commissure. These two fissures 
divide the spinal cor inta twp tere portions, which are connected 
to each other by the white commissure which forms the bottom of 
the anterior fissure, and by a mass of grey matter situated behind 
it. On each side of the posterior median fissure is a slight line 
which marks the limits of the posterior median columns. These 
columns are most apparent at the upper part of the cord, and become 
continuous in the medulla oblongata, with the posterior pyramids, 
or faniculi graciles. 

Two other lines are observed on the medulla, the anterior and 
posterior lateral sulci, corresponding with the attachment of the 
anterior and posterior roots of the spinal nerves The anterior 
lateral sulcus isa mere trace, marked only by the attachment of 
the filaments of the anterior roots; the posterior lateral sulcus is 
somewhat more evident. 
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with fine cells forming a delicate matrix for the support of the 
nervous elements. This matrix has been termed by Virchow newo- 

glia; the cells of it are 
probably modified con 
nective-tissue corpuscles; 
they are distinguished by 
their minute granule-like 
nuclei. The outer or white 
part of the cord consista 
chiefly ofmedullated.nerve 
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the white matter at ahort 
intervals, The inner ot 
‘grey is com] of 
mare alla and ‘grep. 
non - medullated nerve 
fibres, The cells are of 





two kinds, large branched 

t cellscontaining nuclei and 
Transverse section spinal Pigment, and smail cells 

Tha, go Tenperere oman of alt the erinal Fy the most part round, 


cord, . Anterior 

terior modian faure, "3 Cantral canal.” 4 Po- some of them being s0 
Exteior eatin ; his Sa To fine ee te, resemble free 
lumn. 10. nucle. 1 large cells are 
ternu. “e“Poteriorreniedarsslamine, tater: collected intogroups, there 
Rorjoay Ga'tnihSs More Mina Tax: taually two of theses 
a ly two of one 
ning sen NR . ‘nt is terion, the ee 
at its outer ; in the posterior horn most impo! up is 
a large ena pass near the posterior commissure, and Py 
Clarke the posterior vesicular column (fig. 270, 2 A group of 
large cells is also found near the outer margin of the grey matter, 
about midway between the anterior and posterior horns ; it is named 
tractus intermedio-lateralis (fig. 270, d). The small cells are 
found scattered throughout the whole of the grey matter, but are 
aguregated in the substantia gelatinosa of the posterior horn, and 
there lie in a fine fibrous basis. The anterior commissure is formed 
of medullated fibres, some of which pass into the anterior column of 
white matter, and others into the anterior horn of grey matter. The 
posterior commissure consists of grey nerve fibres which connect the 

grey columns of the two sides and pass into the posterior horns, 
Origin of the Nerves,—The spinal nerves arise by two roots, the 
distinctive characters of which, outside the spinal cord, will be described 

hereafter ; their connection with the nerve centre is here noted. 





1 
enclosed within the posterior horns of the grey matter; with this 


Jateral i 
ing white matter of the cord. 3, The central or column with ite 
horns, encased by the two _ oii ginal et tase at 
channel of connection between the brain and the roots of the spinal 


asi impressions, 

‘The anterior and the greater portion of the lateral of the 
antero-lateral column serves to transmit motor im to the 
anterior roots of the same side, 

‘The grey column, and probably that part of the antero-lateral 
column which lies in the hollow of the crescent between the 


anterior and posterior cornua is the channel for sensory impulses 
to travel from the posterior roots upwards, but these sensory impulses 


* The anstomieal gf {be columns of the cord difere slightly trom that 
which Dr, Brown-Séquard has deduced from his experiments, inasmuch as there 18 

in the sensory column the deep part of the antero-lateral column. It seems 
to divide tho whole of tho white 


480 MEDULLA OBLONGATA. 


THE ENCEPHALON. 


The encephalon, or that of hee 
within ie ‘crmnium, conuiies oF of the ye A ee 
cerebrum, and cerebellum. 


as average abot fifty ounces for the ee ee 


’ 


MEDULLA OBLONGATA. -— 


The Teuutioue nits is the upper 
cond, It is oblique in its its 
a eae 





Deas Bota of esiogsishtal bess, i omen 
baa eit ee 
‘arolii to a correspon\ 6 
ries On the middle line, in front sod behind, tie medulla: 
penis is marked Fees Cap vertical fissures, the anterior and 


posterior cae he the spin: a 1m whilst lateral 
subdivided by low ove into four smaller divisions, name 
the anterior aS olivary bodies, restiform bodies, and a 
eae = 


anterior pyramids are two narrow convex cords, 
ages from above downwards, and situated one on either: 
the anterior median fissure. At about an inch below the: 
communicate across the fissure by a decussation of their 
decuseation of the pyramids), and at a pare 
pons are constricted into Spe hero ‘he fissure is 
solange by this constrictir space has 
of fren ‘aca (Vey da avasya th the metal oblong 
she nara toes) ve the 
meh bgt go of mee mot but chiefh; ‘Secs the oni ° 
int ; the greater number of fibres are derived from 
of the lnteral column of the cord, they come to the su 
isplacing those of the anterior column outwanls, and. er 
anterior pyramid of the opposite side; tole wey npani 
some fibres derived from the aEceane part 
cord. The outer portion of each pyramid does not d 
consists of fibres derived fsemn tbe eeterion eolamantel the 
of the cord. 
‘The olivary 










mm 


Strahan eee 


‘The anterior ids, which are shaped like a wedge 
fig. 273) are the direct continuation upwards of the pire ts 
part of the antero-lateral column of the cord—the r 
mitting most of the fibres of one side of the cord to pass into 

i eae ining dite efsaie = 
@ greater part of the remaini antero-lateral 
column, ther with the posterior column of the cord, dive 
fs from it at the calamus 
torius, and are directed 
and back: towards 






of the central or grey column of the cord, together with: 
‘of the antero-lateral column of the cord, formerly 

ying in the hollow of the crescent between the anterior 
of the grey column. In the spinal cord this 
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overlaid by the 
the anata lung Ya wien be 


reg ncattra epoca tay te 

wi crops out terior 

restiform contrasting of the alta In this view 

the whole thickness between the ae aed ea fasciculi terctes 

is the ee which thus consets white fibres aedrel 
the mi antero-lateral column 


of origin of the special nerves of hedulla, "Thro thie oliv: 
column sensation is transmitted upwards from Pe paris of 


THE MESOCEPHALON. 
BS atetbe eest a tpn 


mesocephalon, 
cpa be defined as that portion 
xr of the on Varolit on es ee 


a? 


1s "Varoli is a convex arch of white rere situated 

wen medulla, and extending from side to side, slightly con- 

feted np A lum at each aide, to form part of 

the crus cerebelli, The transverse direction of its fibres point it out 

as the by peeled waedlies aad In the middle it is grooved for the 

basilar artery. On viewing o section of the pons, it will be seen 

that it is not wholly or chiefly composed of transverse fibres, but 

that it is traversed by strands of longitudinal white matter, and 

Been jita of grey nerve matter, The longitudinal strands 

into one bundle, but alternate with transverse 

ands of the teas fibres of the pons, so that it is only the superficial 

transverse bands of the pons which conceal the more complex 
arrangement of nerve matter within. 

To understand the anatomy of this underlying mass, it will be 
convenient to study what is seen on a longitudinal section of the 
brain, made a little to one side of the mesial line, and in explainin, 
Lerelian eres = Pat fers to [igh ce ape errea 
as to the parts of the medulla ob! tli the Tn euch a section (see fig. 

4) the three strands of the medulla, the anterior locas the 

vary and the restiform, ean be seen. The restiform ean be traced 


a THE WESOCEPH ALON. 





qe me ancien if Se on 
The iivary or enmmi sitmn san in ix: manner be traced 
thewnch 1 -ieeper aver if che puma ami wi aim be fend 
13 he yoserwe part 2 Teen eee 
wary 2m sie i rae ee ors en ot ae Sew merve 
mm 





i 








Pw pet ers aes 

A car Anterior 3. Bestif-rm culurin. 

pd ometeal soagia 5 Anuerior promi 5 Rest 
7, fra Waris 2. Motor onlumn in anterior part of cr wp comin 
Gilumn to poaterion part A eran, ro, Locus niger. olivary 

12. Proceamis ¢ cerebells ad testes, 3 Corpare quairigunin Ad 


fonnd to expand into a round bulb of a grey or coffee colour, situated 
sliatel Lean restin 

2 thalans tious, Th 
cencory tract, and the bully 
















intinuation up. 
on is the sensory 





At the back part of the section will Le seen a band, which pro- 
fa from the contre of the um onwards towands the 
wis options, and before rea wz it, has two little pea-like 
ations on it, the interior of which contains grey matter; the 
Lis the processins ¢ cerebrllo ad testes, or cerebro-cerebellar com. 
eure, and the pea-like elevations are the corpora quadrigemina, 
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485 
or nates and teste. The band alluded to forms part of the crue 
cerebelli. Between the two processus cerebelli is a space called the 


Besides the strands already mentioned, 
fibres is described as leaving the anterior jidal tract close to 
the olivary body, and ascending deeply the to be 
connected with ‘the corpora quadrigemina. Whether fibres 
really belong to the anterior or to the column connected 
Perth eee but they are usually termed the 
Cte a _Tt seems better, however, to regard them a8 a mere 
1c 


be name olivary column 


to the thalamus opticus 
from the central part of 
the spinal cord. 


terminate in the corpus 
striatum and thalamus 


is connected. 
with them in front, out- 
side, and below them. B, 


this, the white ‘brows 
substance of the brain, the 
columns of the medulla 





An 
orus corpus striatum and 
oe and thecollec- ite ‘hen aang Sythe sonpotatons ss fhe 
tions of vesicular nerve I cape cones ayant 
matter which form the {0 siniean 5, Toe convelutoan 


forn ‘the convolutions. 3. 
centres in it, and 

¢ mesocephalon, are connected with the convolutions which exist 
on its surface. In this view the brain is just an expansion of the 
columns of the cord, with the addition of nerve centres connected 
with the ‘ial nerves of the head, and others which seem to be 
related to the operations of the mind. 

‘The two sides of the brain are connected with each other by com- 
missures, the principal of which is the ue callosum, the ae 
tive anatomy of which will be included in the account of 
dizeeetion of the brain, but at present it may be stated that it con- 
sista of a thick band of white nerve matter, the antero- ior 
measurement of which is about one-half of the length of the ence 
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halon. ‘The fibers of which ibs oomphoed ar and Ts 
Rai eertina Treen thane vitailca peosteed meer em 


other, 


considered antero-posterior commissures and the sisal transverse 
commissures seen in the third ventricle, 


Course of the Pibres in the Medulla. 
description of the brain and its connections 


‘The foregoing general 
will have prepared the student for the eareful study of their 
parts; but it will be necessary before entering on this that 


of the nerve fibres from the spinal cord through the medulla oblon- 
pedal contueeriet (oie erate o< 


i 


if 


‘The strands or column of the spinal cord have been described 
above (p. 479) a8 three in number on each side, namely, the ante 
rior, lateral, and posterior, but & portion of the latter is marked off 


a 


from the rest by an imperfect septum, and forma the 
median column; it is most distinct in the cervical and upper: 
region. 

The anterior column when it reaches the lower part 
anterior pyramids gets displaced outwards by the fibres which exer 
from the lateral column of the opposite side in the decusaation of 
the ‘ids ; it then divides into three sets of fibres which: 

‘be called external, middle, and internal. The external set 

the arciform fibres described above as passing below the 0 
to reach the restiform column ; they are continued along 

the cerebellum. ‘The internal fibres ascend in the outer part of the 


% 
& 


band, and may be into the corpus striatum or motor rogee 
of the cerebrum. The middle fibres form two strands wl 

on each side of the ey body, and, oe at its. tae 
are joined by a few fibres derived from the ol mi 80 a8 
form what is known as the olivary fasciculus ‘This runs ‘the 
outer side of the crus cerebri, where it is called the fillet, and 
into two portions, one of which ends in the Petit 

and the other passes with the upper part 
cerebrum, 


crus to | 
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Feira rota eee ee body divides into 

three strands ; the adaviol of thoes jpateon ty. tha ly, 
EI i SS ‘The middle strand 

upwarde on the fame tide of tis modula to the r surface 
ot the a Sey guerre a teres ens ree see 
vent up it constitut qy portion of the crus 
Senay este let Et eee) traced pada to the cerebrum 
itis fond to terminate inthe thalamus opticus., The ‘internal fil 

ta the aber Glace of ia) gprodled ile ct The eaten. 
cblongata, and are continued with them to to the crus cerebri and 


Be portarlor cola. pamos estirly into the rest 
umn ent ini form body, 

but so some of the fibres of the Intter join Posterior Dynami an 
with it upwards to join t] iculus teres e Same 
mo urd comical GAB ae : Cee cerebrum. eee 

poncerior lumn forms the posterior 
pa 5 lulla; at about the middle of the fourth ventricle it sinks 

the goneral level of the fasciculus teres, and is continued al 
ae eel nteaat od eat uate the tegmentum of the crus 
thence to the cerebrum. 

‘The connections and course of the fibres of these columns will be 

better understood by a reference to the plan given on the next 
page (fig, 276). 


CEREBRUM. 
‘The cerebrum presents on its surface a number of slightly convex 
wi the convolutions (gyri), which are separated from each 


sulei a various dept! Bh is divided ot into two 
an it longitudinal fissure, which lodges the falx 
ie sal aoe of the brain by two 


are into the middle fossa’ of the tase of the skull, and is ~ 


ri from the posterior by slight. ny 
rk ol bone. ie upported by 
i hs oeneess ng) te cp in the fukgnt of 
Sinn and ie eee rer the convolutions of the temporo-sphenoidal 
and parietal 





BASE OF THE BRAIN. 


The student should first study the base of the brain; for this 


the should be turned upon its upper surface. ‘The 
Fraabnold miembrins, some paste of the pla mated and the inde 
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BASE OF THE BRAIN: “ 
Willig, ust be. carefull order to expose all the 
mys) MPucee he will fad» lovee 


parts to be examined. to be as follows :-— 
pe ae fissure, Commencement of the transverse 
Oli commissure, [fissure 
Fissure of Sylvius, ‘Tuber cinereun, 
Substantia perforata ; Tnfundibulum ; 
Corpora albicantia, Pons Varvlii, 
Locus perforatus, ‘Crura cerebelli, 
Crura cerebri 5 Medulla oblongata, 
‘The longitudinal fissure is the space i fo two hemi- 
spheres; it is continued aoemwaetationt to pie piel eae 
vides the two anterior lobes, In. this fas cerebral 


arteries ascend towards the corpus ealiacner iit he two lobes 
be slightly drawn asunder, the anterior border enn) of the corpus 
callosum will be seen Semmens to the base of brain, ‘Arrived 
at the base of the brain, the callosum termina’ 
eee which is he ln to the ccmiane of the of the ee nerves by 
re 
Sa ae oe Dart at the iatrce Gentary of tae tind 
ventricle. On each nlc of of the lamina cinerea the corpus callosum 
is continued backwards and outwards on each side as a broad white 
these being called the peduncles of the corpus callosum ; they 
cross he heantia perforata and end at the commencement of the 
fissure of 
glia eat anterior is 2 —_ side of the 
i iasure, is the olfactory te 
‘The fissure of Sylvins bounds the frontal lobe posteriorly, and 
separates it seo o the Ire Soe Gee lobe ; it lodges the middle 
een artery. If this followed outw: anal isolated 
cluster of five or six conyolutions (gyri operti) ‘be observed 5 
these constitute the island of Reil. 
noe substantia perforata (locus perforatus anticus) ie a trian; 
lar surface coated with grey matter, stunted at the inner extremity 
of the fissure of Sylvius, It is named perforata from being pi 
by a number of pee for the medulay branches of the middle 
cerebral ich enter the brain in situation to supply the 
preiceh of the corpus striatum, 
assing backwards on each side beneath the edge of the temporo- 
sphakel es Jobe, is the commencement of the great 
fissure, which extends beneath the hemisphere nen ‘one side to the 
same point on the opposite side. A probe passed into this fissure 
between the crus cerebri and temp spell lobe will enter the 
middle cornu of the lateral ventricle. 
The optic commissure is situated in the middle line; it is the 
wos of communication prdgeeappers a the two optic nerves. 
The tuber cinereum is an grey substance situated 
immediately behind the optic ese and in front of the cor- 
pora albicantia. From its centre there projects a small conical aly 


40 
‘of grey substance, 
the infundibulum, 


eweal canal, which communicates with the cavity 
ventricle ; and, below the termination of the 


The pital 
reddish-grey U 


29, Ovary body. 
3j, Eneumoguatrio nerve. 24. Lateral trict, 2s. Spinal accemory neers, = 
Coredellum. 


Digastric lobe, 27, Hypoglomsal norve. 28. ‘bel a 

4 ° ume ar O ers 
ppt gg OS 
in that situation by the dura mater and arachnoid. Tt consists of 
two lobes, closely pressed together, the anterior lobe being the 
larger of the two and oblong in shape, the posterior round, 
lobes are connected with the infundibulum, but the latter is 20 eaft 
in texture as to be generally torn through in the removal of the 
brain. Indeed, for the purposes of the atudent, it is better te effect 
this eeparation with the knife, and leave the pituitary body tn situ, 
to be examined with the base of the cranium, 

The corpora albicantia (mammillaria, bulbi fornicis) are tywo 
white convex bodies, having the shape and size of peas, situated 








pees constitute the ph eee When divided by 
section, these bodies will be Sey eel ee 


Ca being connected by means ofa paste tea he 
Peo, perforatus posticus it a wi ‘sul 
eee connected in front with the corps alsa bel with 
ms Varolii,and on each side with the bri, 
whid it is situated. It is perforated by several thick tufts of arte- 
ries derived from the posterior cerebral which are distributed to the 
thalami optici and third ventricle, of which ater it asia in form- 
the floor. It is also called the pons 


oduct of & te st nae ive tum whieh hi 
a uct vine. Wit contai matter, which has 
aie lunar ris, the crus is divided’ teanavereel and has 


‘deen termed the eee niger. The third nerve will be o 
arise from the inner side of each crus, and the fourth nerve winds 
aru their outer border from above, 
pons Varolii is the broad transverse band of white fibres 

wee ar like a bridge across the upper part of the medulla 
oblongata ; and, contracting on each side into « thick rounded cord, 
enters the substance of the cerebellum under the name of the crus 
cerebelli, Thereisa along its middle which lodges the basilar 
artery. On the lateral t of the pons is the thick bundle of fila- 
ments belonging to the nerve ; lying against its posterior border 

is the ae pair of nerves, and Rapes itand the anterior pyramid 
of the medulla the the sixth nerve haa its 

The medulla oblongata is described et p at p. 480, 


Convolutions and Sulci. 


The cerebrum is divided into five lobes, which, sieieeee inti- 
mately connected with each other in its deeper separated 
on the surface by hearers fissures m mid they are the 

parietal, temporo-spheno: and central. 
‘The fissures which form the boundaries pace-apty these lobes are three in 
number—the fissure of Sylvius, fissure of Rolando, ee 
ecipital fissure; these will be fist described, ater which the differ: 
ent lobes and the convolutions forming them will be studied in detail. 
of Sylvius (fig. 278, ¢, ‘e-This fissure has already been 
mentioned in connection with the structures at the base of the 
brain; it consists of two portions, one of which (¢) posses dase 
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bag mrs 21, Second ocetpital convolution, 12. Third occipital convolution. 


connecting convolution. Second external connecting 
Seneca corp eceat ted oad #. Fourth external con 


pando, the’ outad Wooo else) ahem 
otis upward and backwards and serves to separate tho parietal 


Fissure 278 and eee in the 
are eer m oi aoa 
near fae Beale 


Bee terminate a little above the 
portion of iene of Sylvius. It divides the frontal the 
Fasetal obs aad i asad hot its eatin length by two 
gonvolution the one i front Ying the asain fon 


behind the ascending 
The Sahat eebiety than the 
‘two just described ; EU sdaewuabgyen pues ima eacaatas 
nee (fig. 280, 1, 0) It commences near th extremity 
a, where tinted. with ¢ calcarine fissure, 
oer celal wanls appears on the margin of the 





‘atte greater portion of ta Teale ee eee 
ret pepe Lihery and thi a ee i 
rior, middle, and superior fronk ha fourth 
fiestre called ip Led a 
the fissure of lo; other fissures called olfactory and orbital are 
oe ree 
the ol eo convolution 
bounds the fissure’ of Rolando Coe and is connected at ay 
Seay, of that fissure with the ascends ung 73 parietal convolution, 
parietal lobe Kel rags 27 ¥) is separated in 
Pte ae the frontal by the fissure of ar iclow it ia 
tion of the fissure of ‘Sai and and 


by the Nee 
behind by the pa forcoeigtil fama At the lower a1 
it is united with the temporo-sphenoidal and occipital Tobes Ul We As 


CONVOLUTIONS AND = 
convolution. It is ac 
backwards 


Jobe by the fissure of Sylvius, but is united to 
parietal lobes posteriorly. It is marked by three fi 
which lies immediately below 


chief 
oh Seen Rae CO }), tem) 


peas being covered by the poe: the 
nd” texaporo-apher cidal lobes, more especially the 
a parietal and ascending frontal, and the po 
of the inferior frontal convolution, these 
operculum. It sears in position to 
peep eres seen in a vertical tran 

ot the bra (fa 287 7). Aare ae : 
volutions which the centre of ite posterior 

nen? the eh 
num! a rat (a) 

be, the vn 


third rth (3), connect the second and 
Ban hh sm lobe. 
‘The Inner Surface of the Hemisphere, 


iw ofthe prot nas St ea 7 
view of the n 
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corresponds to the projection called the Aippocampus minor in 
Pow cara of te lateral veteele a aes, 2 a 
internal temporal convolutions form the lower 
AS eee ease with 
temporal lobe externally, The most important is the 
(3) which is immediately below the calcarine fissure ani 
Peuey forward, becoming united with the gyrus forn 
and passing in front of the dentata. It then makes a; 
bend beckward for half. an. inch, ‘this. Rook:Hict yar 
which it derives its name becoming united with the tenia 


campi. ‘ 
"The collateral fissure Compass this Inst convolution a 
the inferior temporal conyolutions, 

are very irregular, Te comes ti ce 








| 


in the desces cornu of the il ven- 
tricle known as the eminentia eollateralix, 
‘The dentate fissure (10) is that imme- 
eto the uneinate which 
psu majo he demcaing r 
cornu of the lateral ventricle, 
above this is a small dentate 


Structure of the Convolutions. 


The convolutions are composed 
of white nerve matter continuous 
which forma the great bulk of the ii 
several ftp ayer 
several sttperi 
each layer ha’ certain r 
which serve to dist ah 
‘The layers vary in 
in different brains and in 


the same brain, but in the lobe: 
is gear the microscope to r 
that they are five in mi 3 the 


ing facta as to the structure of each layer 
are chiefly drawn from Mey 

tion in Stricker's “ Manual of A 

‘The first or external layer forme 

. one-tenth of the thickness of the cortex, It 
is pale in colour, and consists of a fime 
matrix containing connective: 
ments, in which a few scattered 
and near the surface numerous fine 
nerve fibres, crossing each other in all directions, > 














‘The second abet Be eerie nalann at diel 


thaqeriel baie pints ae ont ead peter acs 
out ine 
fonals Bomactece ie convention me 
The third is wider and than the second ; it consists of 
large idal cells into groups by the radiating fibres 
The ke amet cent set angular cor- 
Lay sasiasiys and imperfectly se} arate nto groups, 


isa layer form corpuscles which are placed yerti- 

the smumtot a grr ‘but parallel to the surface 
reddish layers, but it is at all times difficult, even with 
io ascertain the number of layers, or to define 


tt 


te 


The Interior of the Cerebrum. 


If the brain be placed upon its base, and the upper part of one 

at about one-third from its summit, be removed with a 

scalpel, a centre of white substance will be observed, surrounded by 

a narrow border of grey, which follows the line of the sulci and con- 
Pies ee: pers g form. This section, from exhibiting 

the med stance corabaiiatteiage 

itted jume;rons 


he pooner: maiget Eo Seer, 
amall (puncta vasculosa), which are produ 
eunape ot Kid oor es eat coool caine en and veins. 
ite ly the two hemispheres of the cerebrum, and a 
and of. white substance ( seen to con- 
nect them ; it will be seen also that ee oS hemisphere 
iam it comes in contact with the is bounded by 
convolution (gyrus fornicatus) “wise lies horizontally on 
tat ,and may be traced sand backwards to the base 
ol 


rca pode by bet emer the fissure of ste 
oie termed the “tventriele 6 on the eat rp cattoeur" and some = 


Into view when = convolution is raised, were called by Reil the 
If the upper part of each hemisphere be removed 


los 
matter, surrounded by a zigzag line of sul 

ing with the ane mal ulehod ‘Ghat hemiepberen, will bh 

seen ; FAR aR a eesti pele maine of Voorn 
corpus callosum is a thick layer of fibres ing trans- 
between the two hemis and constituting their great 
per Sr It is situated in the middle line of the ceatraa ovale 
but nearer the anterior than the ‘ior os of the brain, 
ends anteriorly in a rounded which may be 
traced downwards to the base of the brain ta Front af the commie 

2X 







Fig. 283,—Seotion of the brain the 
utp at emstaring te through thi 
Frontal lobes lobes, 


tal o 
3, Longitudinal fissure for the with the velam 
Cea ene Gont'al thecoccraliienne, tam. And itwas 


Ita body, ‘nga wh ihe finda Anew ¢ransveren are Bichat conceived 
ici Fug SPlmtam, 8 Raphe. P8,srm noid to enter the 


Along the middle line of the corpus callosum 
depression between two slightly elevated longitudinal bands 
Testatinales Lancisii) ; and, on each side of the raphé, 
seen the linew transverse, which mark He direction of 
These fibres, 


ve the covered band of Pree "Antario ly and 
of the corpus callosum curve forwards and backwards into th 
corresponding lobes. 
Ifa superficial incision be made through the corpus a 
each side of the raphé, two it = cavities will be 5 
eee from one “Ae ga of t] Doren ga to the other; 
sare the lateral ventricles. To expose them completely, 
boundary should be iene with the scissors, 
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imeiieas tie asa cama none es oa may 
rane, Vesrraxouma— Fach lateral ventrile fs divided into a 
contral cavity and three smaller cavities called cornua. The anterior 
cornu curves forwards and outwards in the anterior lobe ; the middle 
cornu descends into the middle lobe ; and the ior cornu 


the corpus 
slam han te ‘tes it from the ite ventricle ; and 
epee 


Ria hay parts, taken in their order of position 
fore - 

Corpus stratum, Choreid plexus, 

‘Tenia: Corpus fimbriat 
‘Thalamus opticus, Fornix. oe 


The corpus striatum is named from the striated lines of white 
and grey matter which are eeen w cutting into its substance, 
‘The portion of it which is seen in the lateral ventricle is the intra- 
ventricular nucleus or nucleus caudatus ; it will be described with the 


consideratic 
eo een ee Soper sient 
ext ing or corpus tum, ans 
as a bond of Berets between that body and the thalamus 
icus. It joins the anterior pillar of the fornix and is continued 
with it to the corpora albicantia, The tenia is partly concealed b 
a large vein (vena corporis striati), which receives numerous small 
from the us striatum. thalamus opticus, and terminates 
‘in the vena Galeni of its own side. 

The thalamus opticus (thalamus, a bed) is an oblong body, 
having a thin coating of white substance on its surface ; and has 
received its name from having the optic tract lying against its under 
surface. It is the inferior ganglion of the cerebrum. Part only of 
the thalamus is seen in the floor of the lateral ventricle ; we must, 
therefore, defer ite further description until we can examine it in its 
entire extent, 

‘The choroid plexus (xépuy, eldor, resembling the chorion) is a 
vascular fringe extending obliquely ‘across the Hoor of the lateral 
ventricle, and sinking into the middle cornu. Anteriorly, it is small 
and tapering, and communicates with the choroid us of the 

posite ventricle, through a large oval opening, foramen of 

sh foramen commune anterius. This foramen may be seen 
ty pal 





ling slightly on the plexus, and pressing aside the septum 
Jueidum Satie handle of the knife. q as 
under surface of the fornix and the anterior extremities of the 
thalami optici, and forms a communication transversely between the 
Jateral ventricles, and perpendicularly with the third ventricle, 
The choroid plexus presents on its surface a number of winnte 


t is situated between the 
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Rs tgp hich are termed villi, They are cor 

an epithel oodlating 8 8 ke le layer of nuch ] 
hich are ciliated in the embryo, but the cilia. 


contain ¥ 
Sataee 
tiesue on which 


wl 
ites Besides the nucleus the 


interstitial substance without areolar tissue ; and the latter fs often 
in reed with calcareous i Sometimes the plexuses 
present on 

The 
nally to the 
ing cornu of 

ge of the fornix, 
in the descending h 

© fornix is a white layer of medullary substance, of which 

pce esc rihe apraietlellet regen at | 

‘The anterior cornu is triangular in form, sweeping outwands and q 

e 








LATERAL VENTRICLES. sor 


terminatin, 4 point in the anterior lobe of the brain, at a short 
i st inwards, ‘tends back into the 
e cornu curves ii as it ext 
ior lobe of the brain and likewise terminates near the surface. 
sxrtantoh she betohee reject tata th a oeeen and 
y Proj into the area cornu, 
is called the hippocampus minor. 
‘The middle or 





as 
[pres ‘backwards and out sand downwards, and then turning 
and inwards. Spelled pacar ih ay ng haned Ie 
curve has pres cele ‘mobol, fe of the primary of 
the course of the cornu, BODFI. ee eee 
ih erecta liaeatts Tek femure Of  ipleiak tine having, eacred 
around the crus cerebri. 
‘The middle cornu should now be laid open, by inserting the little 


Te en of the middle cornu is formed by the 
under of the tl jus opticug, upon which are the two pro+ 
jections called corpus geniculatum internum and externum; and 
‘the tnferior wall by the following parts :— 


Hi major, Corpus fimbriatum, 
Pes fppocampl, “ Choruid plexus, 


‘The hippocampus major or cornu ammonis, #o called from its 
resemblance to a ram's horn, the famous creet of Jupiter Ammon, 
isa considerable projection from the inferior wall, and extends the 
whole length of the middle cornu. Its extremity is likened to the 
foot of an animal, from its presenting a number of knuckle-like 
elevations on the surface, and is named pes hippocampi. The hippo~ 
campus bari sped to the sulcus on the inner side of the 
os pean that convolution winds round beneath the genu 

‘the corpus callosum to end in the uncinate gyrus, If the hij 
campus be cut across, the section will be seen to resemble 
extremity of a convoluted scroll, consisting of alternate layers of 
white and grey substance. 


wi 
situated in the aan interval between it and the hi pus 
minor, It is fe by the protrusion of the sulcus described above 
az the collateral fissure, 

The fimbriatum (tenia hippocampi) is the narrow white 
Wand which is prolonged from tlie contal cavity of Vue eames, 
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and is attached along the inner border of the hippocampus major: 
It is lost inferiorly in the hippocampus. 

Fascia Dentata.—If the compos fit fimbriatam be 
& narrow serrated bund of ice, the ts 
substance of the middle lo! vill ites een benea! co 


fissure ith 
and the latter obtains =e ilood. ‘The fissure is 


on one side by the a jatum, and on the other by the 
under surface of the thalamus opticus, ws 

Septum Lucidum.—The internal boundary of the lateral ven- 
ens is the septum lucidum. This fe pe is semi ome 
and consists of two laminss of cerebral substance 
the under surface of the pare callosum at Peles 
below to the fornix. Each of these lamins consists 
grey matter, the white being situated on the see 
the lateral ventricle, the Ee matter nearer the middle 
brain. Between the two layers is a narrow i oe 
mich ined by rope Y membrana, ‘The AM wokffssle aapae 
shown, by snipping t h the septum lucidum transversely with 
the scissora, 

The corpus callosum should now be cut across towards its an- 
terior extremity, and the two ends carefully dissected The 
anterior portion will be retained only by the Si urn scum, bt 
the ior will be found incorporal with the white layer be- 
neath, which is the fornix. 

Pornix.—The fornix (arch) is an arched band of white sul mete 
placed in the floor of the lateral ventricle, and intimately 
posteriorly with the under surface of the corpus 
sists of two lateral halves which unite in the middle of the abel 
ventricle Sones ole but dive from each oohee aes 
as the posterior and anteriorly as the anterior 
erura, Pthe two ruta descend in a curved direction to the base of 
the brain, embedded in grey substance in the Iateral walla of the 
third ventricle, and lyin; Pree mys behind the anterior commissure, 
At the base of the brain the; a sudden curve upon themselves 
and constitute the corpora albicantia, from which be may be Peet te 

upwards to the Gastar! 6 opticl. Opening cranavarmate 
two crura, just as they are about to arch downw: is the 
men of communication between the lateral and the third 
the foramen of Monro; or foramen commune anterius. The 
ei ay earns the veins of the corpora striata past 

The lateral’ t thin sees of the fornix are continuous 
with the concave border of the hippocampus major at each 
form the narrow white band called corpus ‘um, In 
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If the velum interpositum be raised and turned 
tion to be conducted with care, particularly 
where it invests the pineal gland, the thalami 


e 


Sere ee wal ee 







ti 

with the corpora striata and hemispherea. In their 
thalami are composed of masses of matter with 
oe They are essentially the Inferior ganglia of 
rum. 

Third Ventricle—The third ventricle is the 
the two thalami optici. It is bounded above by 
of the velum interpositum, from which are suspended the 
plexuses of the third ventricle, a by the 
the body of the fornix. Its, inf by the lamina ei 
tuber cinereum, Se albicantia, and locus perforatus 
anterior commissure and crura of the fornix ; and 


commune anterius and foramen commune posterius, with the lateral 
and fourth ventricles * 





commissure 
ig continuous with the grey lining of the ventri 
adjacent sides of the thalami oj 
es the anterior, is a od ee 
two t ‘i optici posteriorly ; it is placed i 
the pineal gland near their ceigiay eu has beneath it th 
of Sylvins. 





9% FOURTH VENTRICLE, 
lies in the interval of these two 


culua. The corpora q) ina are 
through eee re fe 
partly by the pia mater by 


the nates the Pala Two 
fhe mates iy pi al gland, large 
aud testes, the great bond of jon between the great at 
Pineal Gland.—The pineal gland (epiphysis 

Pi (criphysis 


reddish-grey body of a conical 
situated on the anterior of the nates, and 





contain a gritty matter (acervulus) ae 
and pea lime, and sLenere magnesia and 
some organic matter; it also contains amyloid bodies. It is 

the interior forming two cavities, which often communicate with the 
third ventricle. It is connected to the brain by means of two conlt 
of white matter called peduneles and « thin lamina derived from the 
posterior commissure ; the peduncles of the pineal gland are attached 
to the thalami optici, and may betecel ee 
margin of those bodies to the crura of the fornix which they 
become blended. From the close connection subsisting between the 
pia mater and the pineal gland, and softness of texture of 
the latter, the gland is liable to be torn away in the removal of the 
pia mater. 

Behind the uadrigemina is the cerebellum, and beneath 
the cerebellum the fourth ventricle.” ‘The student ‘must. there 
divide the cerebellum down to the fourth ventricle, and turn itt 
lobes aside to examine that cavity. 

Fourth Ventricle.—The fourth ventricle is the ventricle of the 
cerebellum. It is situated on the posterior surface of the 
oblongata and pons Varolii, is diamond-shaped in its 
bounded on each side by a thick cond passing between the ] 
and corpora quadrigemina, ¢ processus ¢ cerebello 
hy tha palin ly and posterior vida. it eoreea tennties 
by the inferior vermiform procens of the cerebellum, and 
lamella of medullary substance, stretched between the two: 
e cerebello ad termed the valve of Viewssens, 

‘That portion of the cerebellum which forms the posterio 
dary of the fourth ventricle presents four small promi 
lobules, and a thin layer of medullary substance, the welura md 
posterius. Of the lobules two are placed in middle ti 
nodulua and weula, the former being before the latter; the 
two are named anygdale, or tonsils, and are situated ome 
side of the uvula. They all project into the cavity of 
ventricle, and the velum medullare posterius is situated in 


Ee 
















them. a ee orem yelum medullare anterius a 
extremely lamella of medullary substance, prolonged from 
white matter of the cerebellum to the and attached on each 


cere! 
narrow ali off by the commissure of those bodies, the frann- 
Tom gat ‘adler oor , ar floor of the 


The anterior wall, 
fourth ventricle, is formed by two slightly convex bodies, fascioult 


teretes, separated by a longitudinal groove which is continuous 


JW 





inferiorly with the posterior median fissure of the spinal cord. On 
these the gry substance (fasciole cinerem) derived from the 
a is spread out, and at the lower part of the 


jaries of the calamua are 


bounded by the corpora quadrigemina and aqueduct of Sylvius ; and 
iy inlays of pia shee and Fare ty called the valve of the 








ae 





8 TRANSVERSE SECTION OF THE CEREBRUM, | 


arachnoid, Beneath this valve a communication exists between | 
ventricles of the brain and the sul <a Within: 
fourth ventricle, and Soe uvula and pe oe 
small vascular fringes ay ihe pie ale aie pleewe 

siabarireetele | 


‘Transverse Section of the Cerebrum. €ra 


‘Transverse vertical Cae of the cerebrum at different levels 
useful for the purpose of ascertaining the relative + posi ae =o 
structures in the interior, and sion 9 ly for determining a 
relation which the two great basal gan; a Prclemerra gi 
corpus striatum, bear to each other an oe 
figure here given (fig. 287) is taken ficuat @ recent mee ber 


‘optious i: 
albicantia. 14, Tuber cinereom and 
fndiiaaath, “4g Opti tek, 56. Ratromity of middie barn ef teal 
pon which has been made immediately behind si ee 
it passes through the lateral and 
Bom ot! the lateral reoctclen) island of Reil, Taman 
and corpus striatum. ‘The latter is now seen to be a et 
jal up of several independent nuclei; its fall 














f 
\ 
ji 


Ties to the outer side of the optic thalamus, and between it and the 
island of Reil; it is Hpberbehewl A which on 
horizontal section its the appearance of a biconvex lens, hence 
it has been the lenticular nucl Tn @ transverse ical 
section this nucleus appears triangular, with the base directed out- 
wards and the H matter which forms its 
bulk is streaked by numerous white fibres which radiate as they 
Se it into the convolutions. On the inner side the len- 
icular nucleus is from the nucleus caudatus and thalamus 
opticus by « of white matter called the external and 
on the outer side a similar but less marked band ‘internal 
capnule lies between it and the island of Reil ; a grey streak in the 
a lntter has been named the teniaform nucleus or 


Lining Membrane of the Ventricles. 


witht thet bal-araslinoia time ofthe wparal ets ihe ining 
brane of the ventricles is provided with a ciliated epithelium, and 
is the source of the secretion which moistens and lubricates their 
interior. The fifth ventricle has a separate lining membrane. 
epithelium of the ependyma ventriculorum is supported by 

layer of modified connective tissue, similar to that de- 
scribed in the spinal cord under the name of neuroglia. Where the 
sub-ependymic tissue is thickened, certain small bodies, amyloid 
bodies, are found aa a pathological formation. These bodies resemble 
starch-granules, are round and biscuit-shaped, yellowish in colour, 
and marked by concentric atria, 
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CEREBELLUM. - 


The cerebellum, seven times smaller than the cerebrum, is 
beneath the ear cerebral lobes, being in the 
fosea of the of the cranium, and from the 
cumbent preasure of the cerebrum by the tentorium cerebelli. 
the cerebrum, it is com: of grey and white substance, the 
occupying the surface, the latter the interior, and its surface 
of parallel lamellae separated by sulei, and here and there by 
sulci In form, the cerebellum is oblong and ite: 
diameter being from side to side, its two surfaces: c 
and downwards, and its borders being anterior, posterior, and. 
In consideration of its shape the cerebellum admits of a 
into two hemispheres, into certain prominences 
and lobules, and into certain divisions of ite «ubstamce 
formed ae the hemispheres by the deeper sulel above to 
‘The two hemispheres are separated from each other on the mpper | 
surface of the cerebellum by a longitudinal ridge, which ia termel 
the superior vermiform process, and which forms a ees 
them. On the anterior border of the 
notch, tneisura corebelli anterior, which embraces 
gemina. On the posterior boner there is another 

















runs along 
border into He 
and a lower 
these 2 
tain lobes are 
Pia, 28%—Under surface of cerebellum, the amygdabe out, Thus 
baring been, removed. 1. Medulla oblongata. 2 Pons upper 
3. Cagrols plerss 4 are two f 


Ste coe an ae 
Posterior inferior lobe, & 
the rest, and extending deeper into the substance of 


they are the anterior superior lobe and posterior superior lobe. 
tinder portion of the hemisphere there are des suc 1ebeng 


= 


L 





(vermis), that ‘of the worm which the surface 
brad lum as far back as the hep es raha the 
Felts’ telng ther pevcons yerniberiadeieice rie the 


vermiformis inferior, 


it ls divided ics le of which three have received 
heniphets , the lobulus id into Ibe of a small lobe situated in the 
facial eabeciecs the monticulus cerebelli, a longer lobe, having its 
peak and declivity ; and a amall lobe near the incisura 
the commissura simpler, The lol 


ie bes of the inferior vermiform process 
are four in number, » the elroy brevis, situated vin the 
incisura, i » below 1 Ne horizontal fissure ; the 


small obtusely-pointed eminence ; a larger prominence, wen 
a front of 


a commi 
the nation ine ain union of medullary su) 
central and two lateral portions, the velwm 
this velum and the nodulus and uvula is a deep fossa 
which is known as the swadlow's nest Leo, ironing i 
‘eussens, described 


fourth ay St ain from 
in the roof of that ventricle, and data gee ad 
ones the one ei Ee “trea the other obliquely 


the white substance centre of ea a section canis the 
trunk of a from which branches are given off, and from the 
branches lets and leaves, the two latter being coated by a 


moderately thick and uniform layer of grey substance. If the in- 

ister eles eth organ a yslowiai- grey dstated line; enaoeag 
a tat ine, loi 

medullary substance esl pas the 0] fastens of numerous = 

will be seen in the centre of “the ea substance, This is the 

ganglion of the cerebellum, the corpus dentatw ise which the 


meles of the cerebellum proceed. The line is 
fel and Asclaviardt in structure, and is the cut edge om a thie capsule, 
‘open towards the medulla oblongata. 


‘The cerebellum is sociated with the rest of the encephalon by 


it 


petty 


Eerebell 


GS 


yer, thase to 
yaoe larger, and more extensively ramified than tho 
lormer, 


ARTERIES OF THE CEREBRUM. 
The arteries of the brain Present corte peenliat ia i 
it necessary that they should be studied apart from #] 
arterial system and along with the organ to which they 
buted. ‘The important anastomotic connection at the 
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s4-—”s MEMBRANES OF THE ENCEPHALON, 


ponerlon Casehesl — Nom eee i 
r locus perforatus posticus, ' 
fhe suis ella of thercrea exretel etarelen a are di 





bene ed and segeciey These 
the third to the occipital 


between the edges of the 
connection results from numerous vessels which pet 
foe Saal e a. adhesion 
and bone ver in the bagoang 
the adult. VieRieee away, 
numerous deep]: peed eee ramified 
the branches of the menit 


a the internal pei teavity; it is p 
the spinal column, but is not adherent to the bones in 
in the cranium. From the internal surface of She ci 
ceases are directed inwanls for the support and protect 
from its exterior, ‘other procenses ‘are § 
for the nerves aa uit the. 
Its external surface is hee 
aponds with the internal table of the ‘alt 


middle meningeal artery rove 
fo 


line is a mined by ue 
wall of the saprrior long} u be 
along its course, it will be found to ms a triangular ebans 


i ait 
Ace rie 


iu fi 





sss 


tan 
pie ‘i 








from 
tha cshreete sa ithelacte mn internal carotid ‘he sndle mentee 
Goal axl swsningha pera Stoke ts tctactal sokalilary oo Rte’ tagior 
‘meningeal from the asending pharyngeal and oosptl artery san 


tel 
Its nerves are derived from the nervi molles and sv) cervical 
of the aympathetic, from the Gasserian lion, the oph- 


linin, 
liker describes the dura mater as composed of two lamellie, 
ie and Fibrous ; the former adheres to the bones, the 
i whilst the sinuses result from the 


of 
the internal surface by the arachnoid asa separate membrane abet 
thelium of the free surface is in 


Gey sie re the dura mater and arachnoid is called the 
sub-dural space; it was formerly known as the cavity of the 
arachnoid. 

‘The arachnoid (dodxvn efor, like a spider's web) is a delicate 
membrane which invests the Wrain externally to the pia mater, 
On the upper surface of the hemispheres it is transparent, but may 
be demonstrated as it passes across the sulci from one convolution to 


space, in 
the under of the cerebellum and the medulla beso is the 
posterior arachnoid space; and a third space, situated over the 
‘corpora, spuadeaeaiion, may be termed the superior sub-arachnoid 
space. ‘spaces communicate freely with each other, the anterior 
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and posterior across the crura cerebelli, the anterior and the superior 


around the crura cerebri, and the latter and the posterior scros 
the cerebellum in the course of the vermiform processes, The 
posterior space communicates by means of an opening called the 
foramen of Magendie with the cavity of the fourth ventricle ; and the 
‘anterior space has two small openings in its wall behind the roots of 
the gloseo-pharyngeal nerves, which communicate with a pouch-like 
prolongation of the arachnoid beneath the flocculus. They communi- 
cate aleo with a still larger space formed by the loses disposition of 
the arachnoid around the spinal cord, the spinal id space. 
The whole of these spaces, with the lesser spaces between the con- 
volutions of the hemispheres, constitute one large and continucas 
cavity which is filled Ties id limy ad — secretion, the = 
arachnoid or cerebro-spinal fluid,* a fluid which is necessary for 
regulation of pressure, and protection of the cerebro-epinal mass 
‘The quantity of the cerebro-spinal fluid is determined by the re- 
lative size of the cerebro-spinal axis and that of the containing 
cavity, and is consequently variable. It is smaller in youth than in 
old age, and in the adult has been estimated at about two ounces 
The arachnoid is connected to the pia mater by a delicate areolar 
tissue, which in the sub-arachnoid space is loose and filamentous 
The serous secretion of the sub-dural space is very small in quantits 
as compared with the sub-arachnoid fluid. 

The arachnoid does not enter into the ventricles of the brain, as 
imagined by Bichat, but is reflected inwards upon the vense Galeni 
for a short distance only, and returns upon those vessels to the dura 
mater of the tentorium. It surrounds the nerves as they originate 
from the brain, and forms a sheath around them to their point of 
exit from the skull. 

‘essels of considerable size, but few in number, and branches of 
cranial nerves, are found in the arachnoid. 

Structure.—The arachnoid consists of interlacing bundles of fine 
fibrous tissue, the interstices of which are occupied by spread-out cella 

The pia mater is an areolo-vascular membrane compoeed of 
innumerable vessels held together by fine bundles of connective 
tissue. It invests the whole surface of the brain, dipping into the 
sulei_between the convolutions, and forming a fold in its interior 
called te/um interpositum. It also forms folds in other situations, as 
in the thin! and fourth ventricles, and in the longitudinal fissures of 
the spinal cond. 

membrane differs in structure in different parts of the 
corebre-spinal axis. Thus on the surface of the cerebrum, in 
contact with the soft grey matter of the brain, it is extremel: 
cular, forming remarkable loops of anastomosis in the interspaces +f 
the convolutions, and distributing multitudes of minute straight 
vessels to the grey substance. In the substantia perforata, again. 

The 















sence of a servus uid beneath the amchnoid has gi 
2 subarachnoid sercus membrane may exist in 

r is quite unnecestury te explain the prodiction oi 

ter fy fully adequate to the functien. 


Tite tthe orn: 
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and locus perforatus, it gives off tufts of small arteries, which pierce 
the white Lt to reach the substance in the ‘meron? But 
upon the crura cerebri, pons Varelii, and spinal cord, its vascular 
el ter seems almost lost. It has become a dense fibrous membrane, 
difficult to tear off, and forming the proper sheath of the spinal cord. 

The pia mater is the nutrient membrane of the brain, and derives 
its blood from the internal carotid and vertebral arteries. Lympha- 
tics have also been described as entering into its structure. 

Ite nerves are the minute filaments of the sympathetic, and 
filaments from the sensory cranial nerves; they accompany the 
branches of the arteries, 


MEMBRANES OF THE SPINAL OORD. 


The dura mater spinalis is a cylindrical sheath of fibrous mem- 
brane, identical in structure with the dura mater of the skull, and 
continuous — wi 
that 
At the 
the occi] 
men it is cloely 
adherent to the 
bone ; by its ante- 
rior surface it 
attached to the 

osterior common 






extent it is com- 
tively free, be- 
ing connected, by 
a loose areolar ti 
sue, to the walls of 
the spinal canal. 
In this areolar tis- 
sue there exists a 
quantity of red- 
disk, oily, adipose 
substance, some- 
what analogous to 
the marrow of long 
bones, On either 
side and below, the dura mater forms a sheath for each of the spinal 
nerves, to which it is closely adherent. Upon its inner surface it 
is emooth, and on its sides may be seen double openings for the two 
roots of each of the spinal nerves. * 
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is Scantlnation ee See n 






glion on posterior root of nerve. 


a serous fluid, sufficient in fread Geant the 
fill eee the cavity of the dura a ar 
fluid up a cae 

entire peering er See 
greatest facility to the ee ee of the cord, to 
a delicate structures the pr at of the principles so 

lied by Dr. Arnott in the water bed. 

he pia mater is the immediate investment of the cord 
like the other membranes, ia continuous with that of fn the ba 
ia not, however, like the pia mater cere) ea 
but is dense and fibrous in atructure, and Ree te 
It invests the cord closely, and sends a dy Heature a the anterior 
median fissure, and another, gatremely lien, into the 
Sete Sone, Bea roa the per 
nerves, and for the nerves themselves |, inferiorly, 

tion of the cord, is ae) downwards a8 a slender lig 

ment (jilum terminale) which descends through the centre of 1 
cauda equina, and is attached to the dura mater the 
the coccyx. attachment is a rudiment of the aaa 








of the spinal cord into the canal of the sacrum and coceyx. The | 
pia niediany distributed to it, a number of nervous plexuses 
The tum denticulatum (ligamentum dentateen isa thin 
process of pia mater sent off from each side of the cord 
its entire length, and se] ing a anterior from 
of the spinal nerves. At its inne 
aspect of the cord, and at its poy 
processes or denticulations, the points of which are connected with 
hie inner surface of the dura mater. The number of serrations on 
cach side is about twenty, the first being situated on a level with the 
occipital foramen, and having the vertebral artery and hypoglossal 


. CRANIAL NERVES. ot 


nerve passing in front and the spinal accessory nerve behind ft, and 

the last ‘ite the first or second lumbar vertebra. Below this 
int the ligamentum denticulation is lost in the filum terminale of 
pia mater. The denticulations do not pierce Creme, me 

aS eet ee 

use of this membrane maint he yealein atetboregteal coed 

in the midst of the fluid by whieh it ie surrounded. 


CRANIAL NERVES. 


The patns of cranial nerves are nine or twelve in = aes 
cording as the arrangement of Ase or Soemmeri: 
the former has been generally used in this country, iy Fs ml 
is univermally employed on the Continent, Willis numbered the 

‘irs of nerves in lence with the openings in the base of 
the cranium, and included amongst them, as the tenth pair, the 
suboceipital on frst cervieal nerve, now considered as a spinal nerve. 
Soemmering treats the facial and the Hi as separate 

eyeto the nami uae ¢ of seventh and epee pps nheryngeel 
as int 3 the sonal the tenth 

aed ag the twel ih, pier mer te may be 


the eleventh; and the 6 kypogionel 
arranged in a ‘tabular form, as follows :— 


oS Olfactory. a Ba ejecta . 
a ic. 5 ‘rifacial (trigemini) 
cial jotores songs et a 
‘ac io dura) 7th. Soemmerin: 
7th. an it Looreatie is illis). 8th. = id 
jo pharyngeal oth on 
Sth. Ponape (vagus, par vagum), roth. ae 
Spinal accessory. aith, = 
oth, Hypoglossal (lingual). rath. » 
Functionally or physiologically the cranial nerves baat of divi- 
Pichon leit hanno Repepr pheari ph nap etiohie 


motion, and compound nerves, that is, nerves which contain ain fibres 
both of sensation and motion. ‘The nerves belonging to these groups 
are the following :-— 

Special {a one 

genset. . . 
7th. Auditory. 

‘3d. Motores oculorum. 
4th. Pathetici. 
6th, Abducentes, 


» Spinal accessory, 


gaa OLFACTORY NERVE. 


FIRST PAIR.—OLFACTORY. 


The olfactory tract is more truly a lobe or offshoot of the brain 
than u cranial nerve ; it arises by three roots; an inner or short rest 
from the inner and posterior part of the anterior lobe cloee to the 





the pltutt 
ite external 


to be connected with the anterior part of the gyrus fornicatus, the 
middle root with the corpus striatum, and the external with a nucleus 
situated in the temporo-sphenoidal lobe, in front of the pes hippo- 
campi. The nervous cord formed by the union of the three roots is 
soft in texture, prismoid in shape, and embedded in the olfactory 
sulcus on the under surface of each anterior lobe of the brain, lving 
between the pia mater and arachnoid. As it passes forward it ine 


$34 MOTORES OCULORUM—PATHETICL 


eye of the same side, are much more numerous than the inner one: 
which cross, The neurilemma of the commissure, as well as that of 
the nerves, is formed by the pia mater. 


THIRD PAIR.—MOTORES OCULORUM. 
The motor oculi, a nerve of moderate size, arises from the inner 


side of the crus cerebri, close to the pons Varolii, and passes forward 
between the posterior cerebral and superior cerebellar arteries. Its 
deep origin has been traced to the locus niger, and to a grey nucleus 
beneath the floor of the aqueduct of Sylvius and quedri- 
gemina. It pierces the dura mater immediately in Front of the 
posterior clinoid process ; descends obliquely in the external wall of 
the cavernous sinus; and divides into two branches which enter the 
orbit through the sphenoidal fissure and between the two heads of 
the external rectus muscle. The superior branch ascends, and 
supplies the superior rectus and levator palpebre. The inferior 
tends branch beneath the optic nerve to the internal rectus, another 
to the inferior rectus, and a long branch to the inferior oblique 
muscle. From the latter a short thick branch is given to 
ophthalmic ganglion, forming its inferior root. The branches of the 

jird nerve enter the muscles on their ocular side. 

In the cavernous sinus it receives one or two filaments from the 
carotid plexus, and one from the ophthalmic nerve. 








FOURTH PAIR.—PATHETICI (trochlearis). 


The fourth is the smallest cerebral nerve ; it arises from the valve 
of Vieussens close to the testis, and winding around the crus cerebri 
to the extremity of the petrous portion of the temporal bone, Pierces 
the dura mater below the third nerve, and passes forward in the 
outer wall of the cavernous ainus to the sphenoidal fissure. In ita 
course in the outer wall of the sinus it is situated at first below the 
motor oculi, but afterwards ascends and becomes the highest of the 
nerves entering the orbit by the sphenoidal fissure. On entering the 
orbit the nerve crosses the levator palpebre muscle near its origit 
and is distributed on the orbital surface of the superior oblique or 
trochlearis muscle ; hence its synonym trochlearis, 

The fibres of origin of the two nerves communicate with each 
other, forming a kind of commissure, while those of the deep origin 
of the nerve may be traced in two fasciculi to a grey nucleus in the 
floor of the aqueduct of Sylvius in front, and to a similar nucleus in 
the floor of the fourth ventricle behind. 

Branches,—While in the cavernous sinua the fourth nerve gives 
off a recurrent branch, and sends a branch of communication to the 
ophthalmic nerve; the recurrent branch, consisting of sympathetic 
filaments derived from the carotid plexus, passes backwards he- 
tween the layers of the tentorium, and divides into two or three 
filaments, which are distributed to the lining membrane of the 








us pool siren ont ine) a eee 


4 
Jost among the longitudinal fibres prolonged upwards from the 
anterior pyramid, or, according to Si also pursuing its course 
to the substance of the floor of the fourth ventricle, 
The QPETHALARG SER is ak Ea cf eee the 
makes mucous membrane e eye and n 
iteument the forehead and nose, and muscles of the ees 
and It arises from the upper part of the Gasserian gang- 
lion by a short trunk, about three-quarters of an inch in length ; 
passes forwards in the outer wall of the cavernous sinus, lying 
to the other nerves, and divides into three branches, 
Previt to its division it receives several filaments from the 
carotid and givés off a small reowrrent nerve, which passes 
beck warta with the recurrent branch of the fourth nerve between 
ear a Jevere of. tis oentantumt to the lining membrane of the 
TS 
The branches of the ophthalmic nerve are the— 


Frontal, Lachrymal, Nasal. 








$36 LACHRYMAL NERVE. 


‘The frontal nerve enters the orbit immediately to the outer side 
of the fourth nerve, and passing forwards, = — 
wator 






branch passes inwards to the angle of the orbit, al 
the superior obliqne muscle, and is distributed to the inner 
the eye, root of the nose, and integument of the middle 
forehead. It communicates with the infra-trochlear branch of 
nasal nerve. 

‘The lachrymal nerve, the smallest of the three branches of th» 
ophthalmic, enters the orbit on the outer side of the frontal, bet 
enclosed in a separate sheath of dura mater; and 
above the toate border of the external rectus muscle, and im 
with the lachrymal artery to the lachrymal gland, where Paes 
into two branches, superior and inferior. The superior bran 
(a over the gland which it supplies om the “wurrface. 

he 4 


ferior branch supplies the under surface of the i 

lid, and outer angle of the eye, It gives off a branch y 
downwards to join the orbital branch of the superior 7 al 
jar Sle 


from the connection between these two nerves, temporo-malar 
ments are derived which pass through foramina in the malar bone 


=i 


NASAL NERVE. 7 


to be distributed to the outer of the face and the temple, 
communicating with branches of the facial and auriculo-temporal 
nerves. 

‘The lachrymal nerve sometimes receives the branch of the fourth 
nerve destined for the ophthalmic, and appears to urise by two 
roots, 

The nasal nerve enters the orbit between the two heads of the 
external rectus and between the two branches of the third nerve. 





Fia, 295.—Diagram sbowing the fifth pair of nerves with tts branches. 1, Orgin uf 
theteeve te bee rook ta the Barr i 


serian ion. 4. Ophthalmic nerve. 5. 
trochlear branch, “@ Tachrymal nerve. 7. Namal 
anterior ethmotdal { ont ‘yraneh. 9. St 
Toot of the ophthalmic ganglion given off froin tasal nerve. to. Inferior or motor 





root. derived from third nerve; the ganglion gives off the ciliary nerves. fron: 
its anterior aspect. 41, Superior maxillary nerve. x3. Orbital branch. 13, 
feat = the three branches 


part ‘are the palat 
dental posterior, middle, and antorior. 5. Tnfra-orbital fwanches, x6. 
ron ous nerve, 17. Its anterior or muscular trunk. 18. The 


nerve, 23. Mylohyold branch. 24. Auriculotemporal nerve, divid- 
ing behind the articalation af the lower jaw, to rounite and form a single trunk. 
35. Ite branch of communication with the facial nerve, 26, Continuation of tt 
trunk to the temple, 


It crosses the optic nerve in company with the ophthalmic artery, 

|, passing over the internal rectus, enters the anterior ethmoidal 
foramen, by which it is conducted to the cribriform plate of the 
ethmoid'bone, It then passes through the slit-like opening by the 
side of the crista galli, and descends into the nose, where it divides 
into an internal and external branch. The internal branch is dive 





8 NASAL NERVE. 


tributed to the mucdus membrane ; the 

outwards between the nasal bone and 

ment of the exterior of the nose as far as its 
nerve 


by the 
‘The 
¢ long branches are two or three filament rt 
from the nerve as it crosses the optic nerve. ‘They pierce 


7 another 
DOFFe, 98, 
Fangilon, ‘rout the nasal verve, and’ recsiving. 
en 
SHES igh aban eu oul": Ope palo, 
sclerotic coat near the short ciliary nerves, and 
globe of the eye between the sclerotic and 
to the iris. 
‘The infra-trochlear branch is given off close 
moidal foramen, It passes forward along the ; 
internal rectus to the inner angle of the eye, where it 





SUPERIOR MAXILLARY NERVE. 529 


with the supra-trochlear nerve, and is distributed to the lachrymal 
sac and inner angle of the orbit. 

The SUPERIOR MAXILLARY NERVB, larger than the pre- 
ceding, is the nerve of sensation of the teeth of the upper jaw, the 
hard and soft palate, tonsils, antrum maxillare, and muscles and 
integument of the lower eyelid, cheek, and upper lip. Proceedii 
from the middle of the Gasecrian ganglion, it pemes forward through 
the foramen rotundum, crosses the spheno-maxil fossa, and 
enters the canal in the floor of the orbit, along which it runs to the 
infra-orbital foramen, Emerging on the face, beneath the levator 
labii superioris muscle, it becomes the infra-orbital nerve, and divides 
into pa bral, nasal, and labial branches, which form a plexus with 


nerve. 
‘The branches of the superior maxillary nerve are divisible into 
three groups: namely, thoee given off in the pheno fossa ; 


those given off in the infra-orbital canal ; and thoee given off on the 
face, “They may be thus a= 
Orbital, or temporo-malar, 
Spheno-maxillary fossa. . 4 Spheno-palatine, 
osterior dental, 
Infre-orbital canal... { Middle dental, 
Onthe face... . Be Eoarstrent 


The orbital branch enters the orbit through the spheno-maxillary 
fissure, and divides into two branches, temporal and malar; the 
temporal branch ascends along the outer wall of the orbit, and after 
receiving a branch from the lachrymal nerve passes through a canal 
in the malar bone, and enters the temporal fossa; it then pierces 
the temporal muscle and fascia, and is distributed to the integument 
of the temple and side of the forehead, communicating with the 
facial and auriculo-temporal nerves. In the temporal fossa it com- 
municates with the deep temporal nervea, The malar, or inferior 
branch (subcutaneus ) takes its course along the lower angle 
of the outer wall of the orbit, and emerges on the cheek through an 
opening in the malar bone, passing between the fibres of the orbien.- 
laris palpebraram muscle. It communicates with branches of the 
infra-orbital and facial nerve. 

The spheno-palatine branches, two in number, pass downwards 
to the spheno-palatine or Meckel’s ganglion. 

The dental branches, two in number, pass downwards 
upon the tuberosity of the superior maxillary bone, where one enters 
a canal in the bone, and is distributed to the molar teeth and lining 
membrane of the antrum, and communicates with the anterior 
dental nerve ; while the other, lying externally to the bone, is dis- 
tributed to the gums and buccinator muscle. 

The middle and anterior dental branches descend to the corre- 
sponding teeth and gums ; the former beneath the lining membrane 

2u 


53° INFERIOR MAXILLARY NERVE. 


of the antrum, the latter through distinct canals in the walls of the 
bone. Previously to their ae the dental nerves form « 
as (Bu) ior maxillary lexus) In out Q] 
Perm bne immediately above the alveolus. From this Heres 
filaments are given off which supply the pulps of the teeth, 
mucous membrane of the floor of the nares, and pelate. ” Some 
gangliform bodies have been described in connection with this 
plexus, one being placed over the canine, another over the second 
molar tooth ; the former has been named the ganglion of Bochdalek. 
The muscular and cutaneous branches are the inati 
filaments of the nerve ; they supply the muscles, integument, 





mucous membrane of the lower eyelid, cheek, nose, and upper lip, 
and form a plexus by their communications with the facial nerve. 
The INFERIOR MAXILLARY NERVE is a nerve both of 
sensation and motion, and is distributed to the teeth and gums of 
the lower jaw, to the tongue, which it supplies with the sense of 
taste, to the integument of the temple, external ear, lower part of 
the face and lower lip, and to the muscles of mastication, lt pro- 
ceeds from the inferior angle of the Gasserian ganglion, is the 
largest of the three divisions of the fifth nerve, and is increased in 
size by the anterior or motor root, which, passing behind the gang- 
lion, unites with the inferior maxillary os it escapes through the 


AURIOULO-TEMPORAL NERVE. 53t 


foramen ovale. Emerging at the foramen ovale the nerve divides 
into two trunks, anterior and posterior, separated from each other 
by the external pterygoid muscle; the anterior division is almost 
entirely motor, but its buccal branch is believed to be in chief part 
sensory ; the ‘ior division is sensory, but the mylo-hyoid branch 
of the inferior dental is motor. 

The anterior division, into which may be traced nearly the 
whole of the motor root, immediately separates into five or six 
branches, distributed to the muscles of the Seraporo-suaxillary 


ion ; they are—maseeteric, temporal, buccal, internal pterygoic 
an external pterygoid. " Peet 
The masseteric 


branch passing over the external pterygoid 
muscle, and behind the tendon of the temporal, crosses the rigwoid 
notch with the maseeteric artery to the masseter muscle. It sends 
a small branch to the temporal muscle, and a filament to the 


vemporo-maxillary articulation. 

e deep temporal branches, two in number, anterior and 
» pass between the upper border of the external pterygoid 

muscle and the temporal bone to the temporal muscle. Two or 

three filaments from these nerves pierce the temporal fascia, and 

communicate with the lachrymal, subcutaneus male, superficial 

temporal and facial nerve, 

The buccal branch is of large size, and pierces the lower fibres 
of the external pterygoid muscle at its anterior part; it runs down- 
wards and forwards in close contact with the inner surface of the 
tendon of the temporal muscle and accompanied by the buccal 
branch of the internal maxillary artery. It sends a branch to the 
external pterygoid muscle, and is distributed to the buccinator and 
Inticous membrane end iitegument of the cheek, communicating 
with the facial nerve. 

The internal pterygoid branch is a long and slender nerve 
which passes inwards to the internal pterygoid muscle, and enters it 
on ite deep surface. This nerve is remarkable for its connection 
with the otie ganglion, to which it is closely adherent. 

The external pterygoid branch is commonly derived from the 
buccal nerve. 


The posterior division of the inferior maxillary nerve splits 
into three branches— 


Auriculo-temporal, Inferior dental,  Gustatory. 


The AURIOULO-TEMPORAL NERVE originates by two 
root, between which the middle meningeal artery takes its course, 
and pasees directly backwards behind the articulation of the lower 
jaw, It _ twcends between that one tre fhe meatus 
‘auris, and, escaping from i iivides_ into 
two temporal Graschen, While. behind the “temporo-maxillary 
articulation, it forma kind of plexus, and sends off several 

ranches. 








auricular branches, ene 
to ae pinna above and below the meatus, The "inferior 
communicates with the sympathetic. 
The branches which communicate with the facial nerve embene 
the external carotid artery in their course. 


branch and 
ee ar cota cae 
ment nn ‘comm 
ipra-or! ben! i male, i ochre 





oeserioe i dutcttad bibs pgeetoar aia 
is distributed to yy 
Lace muscle, and integament iden? the one ge ol t 


temple. 

“the INFERIOR DENTAL NERVE, the lanssst of the thee 
branches of the SAT iin positon aivition of the inletor 
downwands with the inferior dental artery, at first between the ten 
pterygoid muscles, then between the internal lateral ligament and 
ramus of the lower jaw, to the dental foramen, next it runs along 
the canal in the inferior maxillary bone, di branche 
(inferior maxillary plexus) to the teeth and gums, and 
ra terminal brane! ot the infor and mental. - 

The branches of the inferior dental nerve, besides those 


ee 
ternal lateral li ovens rece a groove in the bone t 
the inferior su of the mylo-hyoid mc to which, and to the 


The incisive is continued forward to the = 
the jaw, to supply the incisor teeth. 
@ mental or labial branch emerges oa fo 
mental foramen, beneath the depressor anguli 
branches which supply the muscles Alyn ieecmact ba aa 
lip and chin, and communicate with the facial nerve. 

The GUSTATORY NERVE Gingual branch of the fifth) de 
ascends between the two Riery gold museles, and makes a ae 
forwards to the side of tongue, along which it takes 
the tip. On the «ide of the tongue it is fattened, a and gives 
numerous branches, which are distributed to 
ond i Pa fille. 

inthe upper part of its course the gustatory nerve lies betweer 


th muscle and the next 
ioe hes vee then between ir tntereal 
rans ‘of the j jaw, crosses the upper border of the auy » 











while between the muscles, often 
receives g}ecenetantcakinig Hrietah funeitied dental ; lower 
down it is joimed at an acute angle by the chorda tympani, a small 


of the hypoglossal nerve, and others are sent to 
te Bee gland, Wharton’s duct, and mucous membrane of the 
gum, 


yyramid, and by a few fibres ‘arolii. Proceeding 
Forwards from this origin, it lice with the basilar artery? 
id, piercing the dura mater on clivus Blumenbachii of the 


and, pi 

jhenoid bone, ascends between the two layers of that membrane to 
the cavernous sinus, It then runs forward on the inner wall of 
the sinus, below the level of the other nerves and resting against 
the internal carotid artery, to the sphenoidal fissure. intering 
the orbit through the sphenoidal fissure it between the two 
heads of the external rectus, and is di to that muscle, 
At the sphenoidal fissure it lies upon the ophthalmic vein, from 
which it is separated by a lamina of dura mater; and in the 
cavernous sinus is joined by several filaments from the carotid 


lexus. 
R Mayo traced the deep origin of this nerve between the fasciculi 
of the anterior pyramid to the posterior part of the medulla oblon- 
Foe it appears to arise from the grey substance of the fourth 
ventri 


SEVENTH PAIR. 


The seventh pair of nerves, of Willis, consists of two nervous 
cords which lie side by side on the ior border of the cras 
cerebelli in the groove the olivary and restiform bodies. 
‘The smaller and most internal of these, and at the same time the 
most dense in texture, is the facial nerve or portio dura. The, 





of the Vidian nerve, It 





Suriealo-teoi poral nerve 
jal nerve hae numerous peripheral communi 
hear eae Hi es o 
a pen gland and on the neck, an 3 
¢ branches of the facial nerve aro— : 
Within the nqueductus i 
Palos ss | Cherie erred 
After emerging at the | Posterior 
stylo-mastoid foramen 


On the face 
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handle of the malleus and long process of the 

inferior angle, and escapes through an opening 

Ee ee if 

at an acute angle between para nu 

the sheath orth 

eee it ene 
continued onwards with the 









and 
retrahens auriculam muscle pepe dices The 1 
municates with the auricularis magnus and occij mino ie 
he the occipital portion of the is . 
e hyoid branch ix distributed Lee ery 
and common with the sympathetic pecan if 
carotid artery, 

‘The digastric branch supplies the posterior of the digas- 
tricus muscle, and per oee with the and 
yneumogastric nerve. This nerve and the ariee 
from the facial by & common trunk. 

The TEMPORO-PACIAL DIVISION, while in the parotid 
gland, sends a branch of communication along the carotid artery § 


to 
the auriculo-temporal nerve, and divides into temporal, malar, asl 
inf-orbital branches 


‘The temporal branches ascending upon the ene 
suppl the attrahens auriculam, oocipito frontalis aoe 
palpel ; and communicate with the sapra-orbital nerve and 
ned ie branch of the superior maxillary. - 

e malar branches cross the malar bone to the outer angle of 
the eye, and supply the orbicularis palpebrarum, corragater 
cilii, and eyelide’ “Choy communicate with the tal 
branch of the superior maxillary nerve, and with branches ie 
ophthalmic nerve in the eyelida. fs 

The infra-orbital branches cross the masseter muscle, a 
distributed to the buccinator, elevator muscles of the 
and orbicularis oria. They communicate with the 
of the infra-orbital nerve, infra-trochlear, and nasal nerve. | 
or more of these branches are found by the side of Stenson's duct. 

The CERVICO-PACIAL DIVISION, smaller than the 
facial, communicates in the parotid gland with the aur 
magnus nerve, and divides into branches which admit of 
ment into three sets; buccal, supro-maxillary, and infra-ma 

The buccal branches forward across the masseter 
towards the mouth, and distribute branches to the orb 
and buceinator, sy communicate with branches of the 1 
facial, and with the buceal branch of the inferior maxillary 
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The supra-maxillary branches are destined to the muscles of 
the lower lip, and take their course along the body of the lower 
jaw, Beneath the depressor anguli oris, they have a plexiform 
comfmunication with the inferior dental nerve. 

The infra-maxillary branches (eubcutanei colli) take their course 
below the lower jaw, pierce the deep cervical fascia, and are dis- 
wvated to the platysma, communicating with the superficialis 
colli nerve. 

AUDITORY NERVE; portio mollis; eighth pair of Soem- 
mering.—The auditory nerve takes ite origin in the lines transverse 
of the floor of the fourth ventricle, and winds around the restiform 
body, from which it receives fibres, to the posterior border of the 
crus cerebelli. It then pasees forward on the crus cerebelli in 
company with the facial nerve, which lies in a groove on its superior 
surface, enters the meatus auditorius internus, and at the bottom of 
the meatus divides into two branches, cochlear and vestibular. The 
distribution of these branches will be found described with the 
anatomy of the internal ear. The auditory nerve is soft and pulpy 
in texture, and receives in the meatus auditorius several filaments 
from the facial nerve. 


EIGHTH NERVE. 


Eighth pair of Willis; ninth, tenth, and eleventh pairs of Soem- 
inering ; consists of three nerves, gloseo-pharyngeal, pneumogastric, 
cn pial acum 

GLOSSO-PHARYNGEAL NERVE.—The gloso-pharyngeal 
nerve, as its name implies, is the nerve of sensation of the mucous 
tnembrane of the tongte and. pharyns, but it alao gives branches to 
some of the muscles of these organs’ It arises by five or tix Alamente 
froin the groove between the olivary and restiform bodies, and 
Creapes from the skull at the innermost extremity of the jugular 
foramen throngh a distinct opening in the dura mater, lying ante- 
riorly to the ebeath of the pnetmogantric and epinal crve, 
‘ind internally to the jugular vein. It then penees forward between 
the jugular vein and internal carotid artery’ and cromes the artery 
teach the Fotaror border of the le pharyogetn Following 
the posterior ‘border of thie muscle for a'short distance, it next 
pasels scroee it and the middle constrictor and behind the hyo- 
Momus mrsele, to be distributed to the mucous membrane of the 
tongue, pharyna, and tonal. 

he ‘deep ‘origin of the nerve lies beneath the floor of the fourth 
ventricle, above the nucleus of the vague and below that of the 
tity ‘nerve While i the jaguar fom it presents two gang 
form swellings ; one superior, the jugular ganglion, of small size, and 
invelving only the posterior Sbre of the nerve the other ter, 
nearly half an’inch below the preceding, of larger size, and occupy. 
ing the whole diameter of the herve, the petrous ganglion of gangheon 
of Andersch. 





trunk of ly 
above the ion; it enters a small bony canal in the jugular 
i branches, which are distributed 


munication (t} ie with the etic and fifth pair 
ot nerves as cl dinsibation 1 the fenestra rotub, 
fenestra Eustachian tul ct communication join 
the carotid ene he carotid canal, the petrozal branch of the 


The id ‘are several filaments which follow the 
trunk of the internal carotid artery, and communicate with the 
Dev eee eet pharyngeal brinch of the 


pn 

‘The ‘Bosoular branch EY into filaments, which are distri- 
buted to the stylo- us, and constrictor muscles. 

The branches are two or three filaments which are 
distributed to nx ao en with the Rare branches 
of the pneum and sympathetic nerve to form the pharyngeal 

eLUs, 

The ‘onsillitic branches hee the glosso- peace 
nerve, near its nom (cireulus tonsil- 
Jaris) around the basset eae oy which numerous filaments 


are given off to the mucons ‘nema of the fauces and soft pe pales 
the descending palatine bran 


te 
Cie Meckel’s 
Si enter the substance of the tongue bencath 
the ee and stylo-glossus muscle, and are distributed to the 


mucous membrane of the side and base of the tongue, and to the 
rttia and 


fauces, 
CEASED on VAGUS, NERVE ; par vagum ; tenth 
pair of Soommering—The pneumogastric is the nerve of the re~ 





we PNEUMOGASTRIC NERVE. 


Pit, yoy —Distracom of Ue atchth. pate of carves om tna ia 
ogiion of fifth nerves, Internnl caro i tea 
pheamogastric. 4. Gloso-pha 


Middl I” = oa 

= 

opens eae ine = 
Th. Hypoglowal nerve on iyoghowna, ve. Ditto comm ‘eighth woe 





EA FG BBE mt a, 
i be i fl ral ea 
Wee peleselids ai; (Ha 
7 i ject EC 
RMP RT PUGnana: Haan WEESE 
BIg aaa aa Bie iui 
Pe EO e Te ibis ng 
cl gt alee mi 4 
Luan ul ele es gahhals 
Hee ae qa iF at elge lull 


sa PNEUMOGASTRIC NERVE, 
The branches of distribution are— 


Auricular, Anterior ulmonary, 
Pharyage ay Foster pulmonary, 
Candinc, ia Gastric. 

Inferior or recurrent laryngeal. 


The auricular branch (Arnold’s nerve) is given off from the 
lower part of the jugular ganglion, or from the trunk of the nerve 
immediately below it, and receives immediately after its origin e 
small branch of communication from the glosso-pharyngeal’ Tt 





then passes outwards behind the jugular vein, and at the outer side 
ofthat vv eta mall canal (p83) in the jugular fou of the 
it reaches the de i 


temporal bone. Guided. by that 
part of the aqueductus Fallopii and communicates with the faci 
nerve, it then passes outwards through a small fissure situated 
between the mastoid process and external auditory process (auditory 
fissure), and reaching the surface of the bone communicates with the 
posterior auricular nerve and is distributed to the back part of the 
pinna. 
“The pharyngeal nerve arises from the upper part of the ganglion 
of the trunk, and crosses behind the internal carotid artery ta the 
yy paca the middle eacinaeas upon: which it ane the 
assisted by branches from the glosso-phary 

superior laryngeal, and sympathetic. The aged lexus is 
dintbated to the itil nd cone menbrane off e pha 

The superior laryngeal nerve arises from the inferior ganglic 
and Nate behind the internal carotid artery to the opening in the 
thyro-hyoid membrane, through which it passes with the superior 
laryngeal artery, and is distributed to the mucous membrane of the 
larynx and arytenoideus muscle. On the latter, and behind the 
cricoid cartilage, it communicates with the recurrent laryngeal nerve. 
Behind the internal carotid it gives off the 
branch, which sends a twig to the pharyngeal plexus, and then 
descends to supply the inferior constrictor, crico-thyroid muacle and 
thyroid gland. This branch communicates inferiorly with the recur- 
rent laryngeal and sympathetic nerve. 

‘The cardiac branches, two or three in number, arise from the 
upper and lower part of the cervical portion of the nerve. Those 
from above communicate with cardiac branches of the sympathetic, 
One large branch (inferior cardiac) is given off just before the nerve 
enters the chest; on the riyht this branch descends by the side of 
the arteria innominata to the deep cardiac plexus; on the left it 
passes in front of the arch of the aorta to the superficial cardiac 
plexus. One or two cardiac branches also proceed from the thoracic 
portion of the right pueumogastric nerve. 

The inferior, or recurrent laryngeal nerve, curves around 
the subclavian artery on the right, and the arch of the aorta on 
the left side. It ascends in the groove between the trachea and 





PULMONARY BRANCHES, 


bad 
esophagus, and pit the lower fibres of the inferior constrictor 
muscle enters close to the articulation of the inferior 


larynx 
cornu of the thyroid with the ericoid cartilage. - 1t ia distributed to 
all the mnnlioad the 


larynx, with the ex: 
tionofthecrico-thyronl, A >> 4 


and communicates on 





the arytenoideus mus- Pio, yor. — Origin 
cle with the superior the, G 
laryngeal nerve. As it 
curves around the sub- pat 
clavian artery and aorta 4. Modulla oblon 
it gives branches (car- fata," 3. Atari 
diac) to the heart and Fon oe 
root of the lungs ; and pile <a 
as it ascends the neck 
ie distbuts laments Einar 
to the hagus and ‘ 
conn \ eet 
cates with the Sey 5 Sriaal 4 ee 
= Harve, rior ganglion of 
Tithe anterior! yl: Aiteror angi. 
momaty. ah se Trunks 43. P ia: 
or three in number, are the" pha. 
distributed upon the bo id 
ae t oe the ‘branch from the 
root of the hu form= loaso 
ing, with Taaneatas ot ed 
the cardiac plexuses, eelpereGs. 16. 
the anterior pulmonary Caries tea ret 
The - 18, Anterior pul 
monary branches ape 
more ‘numerous ani Posterior pulmo: 
largerthan the anterior, ee 
are distributed a We nas Geetrio 
terior ‘ranches 3. 
Toot of the . sinol thasptzalec- 
are joined fey ition Brenel to the otek 
from the third no-mastold Tus 
a4. 8 
to tho trapezius. 


and 
fourth thoracic snglia 
of nes eee: ic, and 
form the ior pul- 
monary 
Gsophageal 
branches are given off by the pneumogastric nerves above the root 


of the 1 q ww that point, the trunks of the nerves, divided 
into several cords form a plex 


| 
= 





“ PNEUMOGASTRIC NERVE. 


and left nerves communicating with each other. This plexus a¢com 
a the csophagus to the stomach, and is the esophageal 
lexus gulae). 

Othe gastric branches are the terminal filaments of the pnesme 


to Tte brinch to exrutht 
plexus, 1, Ite beameli t 
Eustachion tube a Ib 


with anal supentielsl pet- 


glion. 17. Aurioclar nerve 
of pueumogastric. sf 
Junction of pmeamogastris 
with eptnal accessory. 1p 
Junction of ninth nerve 


Superior laryngeal meret, 

25 External laryngeal 

norve, 24, Middle cervical 

wongiion of sympatetie. 

#5. Junction ef 

norve (seventh) with glow 
pharyageal. 





gastric nerves; they are spread out upon the anterior and pesterst 
surface of the stomach, and are likewise distributed to the oan 
tum, spleen, pancreas, liver, and gall-bladder. ‘The branches of tht 
anterior aspect of the stomach proceed from the left nerve and eom- 
municate with the hepatic plexus in the lesser omentum ¢ thom e 


HYPOGLOSSAL NERVE. MS 
the posterior aspect are derived from the right nerve and communi- 


cate with the solar plexus, 2 
SPINAL, AOGESEO! RY NERVE; Sleventh, pair of Soom: 
mering. — ‘accessory, @ nerve rises 
several filaments from the side of the spit cord as low town'as the 
fifth or sixth cervical nerve, and ascends behind the ligamentum den- 
ticulatum, and between the anterior and posterior roots of the spinal 
nerves, to the foramen lacerum ‘ius. It communicates in ite 
course with the posterior root of the first cervical nerve, and enteris 
the foramen lacerum, becomes applied against the posterior aspect 
the superior ganglion of the ‘pheumogastric, being contained in the 
same sheath of dura mater. nerve then passes outwards and 
downwanls, behind and sometimes in front of the internal jugular 
vein, to the upper and under of the sterno-mastoid, pierces that 
muscle obliquely, and descends across the posterior triangle of the 
neck to the under surface of the trapezius, to which it is distributed, 
its branches being continued downwards to near the lower border of 
the muscle. 

The branches of communication of the spinal accessory are one 


or two small branches from the superior ganglion of the 10- 
gastric, and a large branch which joins the pneumogastric between 
the two ganglia. 


Its branches of distribution are muscular branches to the sterno- 
mastoid and trapezius. In the substance of the sterno-mastoid 
it communicates with branches of the cervical plexus, and in the 
posterior triangular space with the third fourth cervical 
nerve. 

The pneumogastric and spinal accessory nerve ther (nervus 
vagus cand acceasorio) resemble a spinal nerve, of woh the former 
with its ganglion is the posterior and sensitive root, the latter the 
anterior and motor root. The deep origin of the spinal accessory 
may be traced into the grey substance of the floor of the fourth 
ventricle, 


NINTH NERVE. 


Ninth pair of Willis; twelfth pair of Soemmering. Hypo- 

lossal nerve ; lingual.—The hypoglossal is a nerve of motion, 

istributed to all the muscles of the tons most of those attached 
to the os hyoides, and the sterno-thyroid. It arises from the groove 
between the anterior pyramid and olivary body by ten or fifteen 
filaments, which are THlected into two bundles, and escape from 
the cranium through the anterior condylar foramen. At its exit 
from the cranium, the nerve lies behind the internal carotid artery 
and internal jugular vein, then passing forward between the artery 
and vein it descends to a point parallel with the angle of the lower 
jaw. It next curves forward around the occipital artery, with which 
it forms a loop, and crossing the external carotid and lower part of 
the hyo-glossus muscle to the genio-hyo-glossus, sends filaments 
onwards with the anterior fibres of that muscle as far as the tip of 

au 





54 HYPOGLOSSAL NERVE, 


the tongue, While resting on the hyo-glossus muscle it is flattened, 
and beneath the mylo-hyold pth gi with the gustatory 
nerve. lf 

At its origin, the hypoglossal ‘nerve sometimes communicates with 
the posterior root of the tirst cervical nerve. ies deen aoe be 
traced to one of the nuclei of grey substance, in the 
fourth ventricle, where it decussates with its fellow of the opposite 
side. 

‘The branches of the hy nerve are—branches of communi- 
cation and branches of d ‘tribution. 

The branches of communication of the hypoglossal nerve are— 
several to the pneumogastric, with which nerve it is closely united ; 





two with the superior cervical ganglion of the 
one oF 0 we a ean te cat nal eee 
perfa. 
“The branches of distribution ar— 
Deacendens noni, ‘Thyro-hyoid, Museular. 


hypoglossal just as it is about to form its arch around the oeck 
the TypoRiowmnd descenda on the sheath of the carotid wesnela. as 
Teiow the middle of the neck it forma a loop with a long branth 
(communicans noni) derived from the second and ‘cervical 
nerve. From the convexity of this eee 

sterno-hyoid, sterno-thyroid, and both 








The thyro-hyoid nerve is a small branch thyro- 
hyoid muscle, Se en ee pear 
the glossus, and descends obliquely over 


SPINAL NERVES. 
‘There are thirty-one pairs of spinal nerves, each arising by tw 
roots, an anterior or motor ahd & ponte oF say oe : 
‘The anterior roots proceed the anterior lateral sulcus, which 





nerve, detwoon the | or 

Dura mater. ays te ra 

7 mere, on ‘the posterior 

Foot 6 Anterlor reste, The posterior roots have Yen out any in ordor to show 
each antertor root proceeding to join the nerve beyond te ganglion. 


Fic. 305.—Roote of the spinal nerves, r. Anterior root, 9, Posterior root, 

marks the division of the anterior from the posterior part of the 
antero-lateral column of the #pinal and grad) 
towards the anterior median fiesure as they descend. 






gloseal 5 
exists, it is often situated within 
the usual position of the ganglia 





motor and gengory ta. 
‘The sPrvat NERVES are classed a3 follows :— 


Coccygeal =. ae 
‘The cervical nerves off transversely 
the dorsal are oblique ih direction; the hi 
= nies aa Hr large assemblage of 
the cord, called ca ‘ina. 
lows tind of the spinal baal 





CERVICAL NERVES. 


‘The cervical nerves increase in size from above downwards ; the 
first (auboccipital) out of the spinal canal between the oe 
pital bone and atlas; the second between the Posters sine | 
the atlas and the lamina of the axis; and the last between the: 
cervical and first dorsal vertebra, Each nerve, at its escape frum 
the intervertebral foramen, divides into an anterior and @ posterior 
ene The mtarloc eet of the a upper cervical nerves form 
the cervical plenua ; terior cords, the posterior cervical 
The anterior cords of the four inferior cervical ecthonmiaone 
first dona! form the eel - 

ANTERIOR CERVI NERVES.—The anterior cont of | 


= 





CERVICAL PLEXUS. so 
She Sees es eee laa ee ee from the vertebral 
canal through the 


of the ress 
‘The anterior cord of the third cervical nerve, double the size of 
the preceding, divides at its exit from the inter intervertebral foramen 
into several branches, some of which are distributed to the rectus 
major, longus colli, and scalenus medius, while others communicate 
form ep and anastomoses bi elt the second and fourth nerve. 


‘The anterior cord of the fourth cervical nerve, equal in size 
with the p: sends sae to the rectus major, longus colli, 
and levator eca] pile, communicates by anastomosis with the 


third, and sends sexi branch downwards to the fifth nerve, Its 
principal branches pass downwards and outwards across the pos- 
terior triangle of the neck, towards the clavicle and bea 

‘The anterior cords of the fifth, sixth, sevent 
cervical nerves will be described with the Trach ae al aie ith 


aval 

PLEXUS.—The cervical plexus is constituted by 
the loops of communication and anastomoses which take place 
between the anterior cords of the first four cervical nerves. The 
plexus rests on the an anguli scapulie, posterior and middle 
Foaecias} and ooo colli muscle, and is covered in by the sterno- 


mastoid and 
Te ee th of the cervical plexus may be arranged into three 
nen superficial ascending, superficial descending, and deep :— 
Superficialis colli, 
Ascending, Auricuaris magnus, 
i minor. 
Superficial . Reese 
Descending, + Clavicular, 
Sternal. 


cans noni, 


Communicating branches, 

Communi 

Muscular, 
Phrenic. 


59° CERVICAL PLEXUS. 


‘The superficialis colli is formed by 
from tive second and third. cervical snatresyite 








it pierces the deep cervical fascia and divides into an 
ith cnediing lord pesmatapeea eae 
W subn 
br aed ii eae are the i ee 
ama mMyoi au} in as 
Toa lower. post of the face s-while theca 
inframaxillary branches of the facial nerve beneath the 
Gnas two filaments from this branch aecompany 
lar vein, 
- ‘he descending branch pierces the and is 
the integument of the front of the as for 


sternum. mn 
The auricularis magnus, the largest of the three 
branches of the cervical plexus, also from the. 
third cervical nerve ; it curves around the 
sterno-mastoid, and ascends upon that 
the external jugular vein, o the id gland, where it, i 
an anterior and a jor bran ee 
The anterior branch is distributed to the integument te 
parotid gland, and to the gland itself, communicating with the: 
nerve. = 
‘The posterior branch ascends behind the ear, where it divides | 
auricular branches, suppl: aaa pinna; and a 
which communicates with 1 f of 
fucial and is distributed to the integument behind the ear. 
eee branches: tea = eer 
facial nerve, pneumogastric nerve, cs 
The ccelpltalis minor arises from the second cervical 
curves around the posterior border of the sterno-mastoid: 
recoding, and ascends upon that muscle, with 
der, to the lateral posterior aspect of the cranium. 1 
distributed to the integument, to the occipital portion | 
occipito-frontalis and attollens auriculam, 
the occipitalis major, auricularis magnus, and posterior an 
—_ of the facial. aha Pa - 
lor are two or three sara nerves which proceed from the 
cervical nerve, and jownwards in the posterior 
neck ; they pierce the deep fascia, and the clay 
tributed to the integument of the front of tho chest from the a 
to the acromion ; hence their Saige and 
‘The most anterior of the branches is named sternal, from 
ay the outermost branch passes over the clavicular 
of the trapezius, to reach the shoulder. =" 
Deep —The communicating branches are filaments 


a 







Pas 















POSTERIOR CERVICAL NERVES, Sst 


‘whith arian) fo Si ones babeanieh es ireb and Beemee 

nerve, inwards to communicate with the symy 

Prout an and hypoglossal nerve, The first three 

rves send branches to the first cervical ganglion ; the fourth sends 

spc sta ofthe ermine the mid sre 
eee mesial sry ere en Be 


3 
Coe aaa s cerie ere 
loo) wet the descendens noni over the sheath of the carotid vessels. 
muscular branches of the cervical plexus are distributed to 
the muscles of the front th the vertebral column and side of the neck. 
From the loop, between the first and second nerve, branches are 
Suen toteesce recti; from the second cervical sens bach 
to the sterno-mastoid ; from the ¢hird and fourth 
atte Seatauaeienasertie aaa eri Tear an seapuls, 
scalenus mediua, and ele posticus, ¢ branch to the trapezius 
Se with the spinal accessory nerve, r Bal “ by 
phrenic nerve (internal respiratory o! he = 
the union of filaments from the fot fount nh and Afth 
is joined by a communication tom the pate hey of the the ath 
“and sixth and a filament from the sympathetic. It descends to the 
root of the neck, on the sealenus anticus muscle, crosses the 
first portion of the subclavian ea and oe the chest between 
it pt the subclavian vein, Preemie the commencement of the 
internal mam artery. Within the chest it passes downwards 
through the middle mediastinum, lying between the pleura and peri- 
cardium, and in front of the root of the lung, to the diaphragm ; 
a the puieplinee it divides into branches which pierce e that 
ann ae eo ree auton aa of asi fila- 
on @ abdomen through the openings for the msophagus 
and vena cava, and communicate with the pienid and solar ples 
and on the right side ee Si pees The Left phrenic nerve 
is longer than the right, from the inclination of the heart to the left 
side, and ararras arch of the sorta, The right nerve is situated 
more deep sper part of the chest than the left, and lies in 
contact gen the Gees vena innominata and superior vena cava. 
Each nerve is accompanied by the epcanes nervi phrenici, a 
branch of the Spiral tamnetity, al two veins, 
rp CERVICAL WERV! —The posterior cords of 
cervical nerves issue from between the transverse processes ; and 
vide into an internal and external branch, ‘The internal branch 
is directed inwards bcp iecone snr) ene ages besa 
cutenrean see rin ipiaots Panett palpairg en reflect 
outwards to ly the integument, The eternal branch, smaller 
than the int 4 distributed to fl to ihe muscles of the onter portion of 
the vertebral groove. 


= BRACHIAL PLEXUS, 


The ior conl of the first cervical nerve. 
Sin orate oe Gis roster Tg 
ie lor vel 
Sik sasha Sa ea 





branch, 3 
‘The posterior con] of the second cervical nerve 
‘imes larger than its anterior cord, and exceeds in size the 
cervical nerven. Its internal branck ix the 


posterior cond of the third cervical nerve is 
the second, but larger than the fourth ; its tuternal gives of 
@ cutaneous branch to the back of the cranium. 
The ‘ior cords of the remaining cervical nerves ‘go on pro 
ively decreasing in size to the seventh, wae 


The internal branches of the second, third, fourth, 
col and are 


with a fascia which se] that muscle from the 
second and third, with a branch from the t 
terior cervical plerus; and all the branches in their course to 
surface pierce the complexus and trapezius and some the: 

‘The internal of the sixth, i 
pass beneath the semispinalis colli, and are h 
without reaching the integument. 

The ogelpitalls major nerve, the internal Branch of the poster 
cond of the second cervical nerve, ascends Rice inwards 





the obliquus inferior and complexus, pierces asl 
prada after passing for a These a perthes roe aol 
ascends the posterior aspect of the head in with the ocd- 


ital artery. Soon after its escape from the ua, it receives 4 
nch from the third cervical, on divides into numerous branche, | 
which are distributed to the occipitalis muscle and to the | 
ment as far as the summit of the |. It communicates: 
ey italie minor nerve, and sends an auricular branch to 
of the ear. ~ 


BRACHIAL PLEXUS. 


The brachial or axillary plexus of nerves is formed by 
cations between the anterior cords of the four lower 
and first dorsal. These nerves aro alike in size, and 
disposition in the formation of the plexus is as follows + 
iene th cbt feo Gouna tres ia sighahione 


unite in like manner, the seventh runs alone; each 
trunks then divides into an anterior and posterior 
anterior branch of the trank, derived from the fifth 
receives the anterior branch of the seventh, and these 








branches. 

The brachial plexus communicates with the cervical plexus by 
means of a from the fourth to 

branches from the two inferior cervical ganglia of the sympathetic 





‘The ug is in relation in the neck with the sealeni muscles; 
lower down it is placed between the clavicle and subclavius muscle 
above, and the first rib and first serration of the serratus magnus 
muscle below. In the axilla, it is situated at first to the outer side 
of and then behind the axillary artery, resting by its outer border 
against the tendon of the subscapularis muscle. Lower down it 
—— surrounds the artery. 

‘he branches of the brachial plexus are: from the outer cord, 
one of the anterior thoracic nerves, the musculo-cutancous nerve, 
and the outer head of the median; from the inner cord, the other 
anterior thoracic nerve, inner head of the median, internal cutaneous, 
poser reser erurba tal nas ioe aan aoe 
cord, the subscapular nerves, circumflex, and musct i 

Besides these, the brachial ex ‘while in the neck, gives off 
several muscular 7 one to the subclavius muscle, 
one to the rhomboid muscles and levator anguli scapule; one of 
large size, the suprascapular ; and w long and slender nerve which 


* This descr id thi 
Pe Vag Rin ree tach a he 


554 BRACHIAL PLEXUS, 


passes down the thoracic wall of the axilla, the posterior thonacie, ot 
External Bel 


ple may crn in three groups, thoracic, seagnilar, ani 
vial, a8 follows -— 
Thoracic. Brachial. 
a a Peers 
terior thoracic. ternal cutaneous, 
Lesser internal cutaneous, 
Scapular. Median, 
aoa, ssalaty cia ral 
fa sac Circumflex. 
The saline nerves with which each of the nerves of the brachial 
lexus is connected are shown in the subjoined table taken from 





uain's Anatomy; the hi; 


ROR, fer to the cervical nerves, 
the unit to the dorsal nerve : 


Subscapular fom Ulnar... . 8 1 0r7,8t 
Circumflex  . 5,6,7,8 Internal 
Musculo-spiral . Lesser internal an 
es cutaneous: # £6 ra & Mien os 6 
WOM we iL anterior Outer 
s a pea Inner Roe 
The anterior in number, proceed, one 
intern 


from the external era of ine caeee Testy the other from the 

cord. The former, the perficial branch, crosses the 
axillary artery in the space above the aed minor to othe f front 
of the chest, and is distributed to the pectoralis ie muscle. The 
internal or deeper branch ismues from between artery 
and vein, and after forming a loop of ee nee with the pre- 
ceding is distributed to the under surface of the {he pectocaliaaeaea 


jiratory 

by the Jenouon ro two offsets, one from the fi ‘the other from the 
sixth cervical nerve ; it crosses behind the brachial plexus to reach 
the side of the chest, and descends on the serratus magniss to the 
lower part of that muscle, to which it is Sep rep 

The superior muscular nerves are small branches longue 
colli and scaleni, and branches to the foeeers and subclavins, 

The shombold branch proceeds from the fifth cervical nerve 
and passing backwards thin the fibres of the scalenux medies, 
and Keneatl the levator anguli scapula, is distributed to the under 
surface of the rhomboid pokes in its course it sometimes gives & 
care to the levator anguli ernie eee by 

he subclavian branch, from. formed 

fifth and eixth nerve, deacends in ean of the subclavian artery, 


CEREBELLUM. sit 


the posterior inferior lobe, the slender (gracilis) lobe, and the biventral 
o digastric 


Tonticls, ‘The fools cr pomnmoge’sio lias, lng end ded 
ventricle. or ‘ic r ler, 
txtende from the side of te vallecala around the Tetform body 
to the crus cerebelli, lying behind the filaments of the eighth pair of 
nerves. 

‘The commissure between the two hemispheres is termed the worm 
(vermis), that portion of the worm which occupies the upper surface 
of the cerebellum as far back as the horizontal fissure being the 
processus vermiformis superior, and that which is lodged within the 
vallecula being the processus vermiformis inferior. ‘The superior 
vermiform process is a prominent longitudinal Fidge, extending from 
the incisura anterior to the incisura posterior. In imitation of the 
hemispheres, it is divided into lobes, of which three have received 
names—namely, the lobulus centralis, a small lobe situated in the 
incisura anterior; the monticulus cerebellt, a longer lobe, having its 
peak and declivity ; and a small lobe near the incisura posterior, 
the commissura simplex. The lobes of the inferior vermiform process 
are four in number, namely, the commissura brevis, situated in the 
incisura posterior, below the horizontal fissure; the id, a 
small obtusely-pointed eminence ; a larger prominence, the ‘uvula, 
situated between the tonsils, and connected with them by means of 
a commissure ; and in front of the uvula, the nodulus. In front of 
the nodulus is a thin lamina of medullary substance consisting of a 
central and two lateral portions, the velum medullare it 
and between this velum and the nodulus and uvala is a ‘hop Toot 
which is known as the swallow’s nest (nidus hirundinis). The 
velum medullare anterius is the valve of Vieussens, described with 
the fourth ventricle; both these vela proceed from the same point 
in the roof of that ventricle, and separate from each other at an 
angle, the one passing obliquely forwards, the other obliquely 
backwards. 

When a vertical incision is made into the cerebellum, that ap- 
pearance is seen which has been denominated arbor vite hy 
the white substance in the centre of such @ section resembles the 
trunk of a tree, from which branches are given off, and from the 
branches branchlets and leaves, the two latter being coated by a 
moderately thick and uniform layer of grey substance. If the in- 
cision be made somewhat nearer to the commissure than to the 
lateral border of the organ, a yellowish-grey dentated line, enclosing 
medullary substance traversed by the openings of numerous vessels, 
will be seen in the centre of the white substance. This is the 
ganglion of the cerebellum, the corpus dentatum, from which the 

uncles of the cerebellum proceed. The reddish-grey line is 
lense and horny in structure, and is the cut edge of a thin capeule, 
open towards the medulla oblongata. 

The cerebellum is associated with the rest of the encephalon by 


the upper part of the subscay muscle; the 
(ong subcsapular) follows the course of the subscapular ; 





|.—The 
Eilat tt molten tte outer pile Sete areca 
ian to the outer si A 
of the iy internal taneous, omer ateaal eutaneg ad 
oe inner side ; he Soe ee ne : 
© MUSOULO-CUTANEOUS NERVE (external 
porfomos Cease) cltes frets ths bestia! Glesas in lechse 
the external head of the median; pierces the coraco-brachialis 
musele, and between the biceps and a 


outer side of the bend of the elbow, where it ‘the « 

fascia, and divides into an anterior and branch. These 
branches behind the median vein, the anterior, the 
larger of the two, taking the course of the radial vein and cormmani- 


epee 
and smaller followi ¢ direction Q com 
ied ee ae 
he forearm ling off an. i ig, wh 
artery, to the fees and vdstibatas fatmanta $0 the eR 
branes of the joint. . 
‘The muse nerve supplies the: 
and brachialis anticus in the upper arm, and the 
outer side of the forearm as far as the wrist and hand. 


INTERNAL CUTANEO! 
nal and smaller branches of the brachial plexus, arises from the 
plexus in common with the ulnar and internal head of the median, 
and passes down the inner side of the arm in pg mp 
basihe vein, giving off several cutaneous filaments in 


about the middle of the upper arm it pierces the deep fascia by the 
side of the basilic vein and divides into two branches, 





internal. The external branch, the of the two, 
several branches which in front of, and sometimes 

median baslic vein at the bend of the elbow, and deve in te 
course of the palmaris longus muscle to the wrist, di fi 
ments to the integument in their course and 
the anterior branch of the musculo-cutancous on the outer 
its own internal branch on the inner side of the forearm, — 
internal ice eee several twigs to peer 

inner condyle an lecranon, passes inner condyle, and 
4 a the in bo ares a ‘aie ot ave 
wrist, supplying integument @ inner , 

and cmanaaleatiog with the external branch of the same nerve it 
front, and the dorsal branch of the ulnar nerve at the wrist 







ARTERIES OF THE ORREBRUM. 513 


brain called the circle of Willis has been described on # previous 
page (394), and it is only here to recall the fact that from 
That circle three main trunks, ealled anterior, middle, and posterior 
cerebral arteries, are given off on each side to the anterior, middle, 
and posterior regions of the brain. The branches derived from these 


and neighbouring parts; and corti, whi are incibuted tothe 
convolutions of the five lobes into which the cerebrum is divided. 

two systems of arteries are almost entirely independent of 
each other, what communications exist between them being very few 
in number, and of capillary minuteness; the individual branches 
also of each system are distributed to independent areas, and only 
communicate with their fellows at the margins of those areas by 
few and emall communications, hence they are distinguished as end 
arteries. Asa necessary result of this arrangement, one artery cannot 
take the place or perform the work of another, as we so often find to 
be the case in other parts of the body, but if an artery becomes 
plugged, the area to which it is distributed becomes deprived of 
nourishment and rapidly undergoes degeneration, The following is 
a brief description of the chief branches of the three arteries men- 
tioned above. 

Anterior Oerebral—The medullary branches of this trunk are 
few in number; they are given off close to its origin from the 
internal carotid, ams through the anterior part of the substantia 
perforata, and are distributed to the front of the corpus striatum, and 
yenu of the corpus callosum. The cortical branches are four in 
number. The first of these is distributed to the internal orbital 
convolutions ; the second to the anterior part of the marginal con- 
volution, the anterior part of the middle frontal convolution, and to 
the superior frontal convolution ; the third to the inner surface of 
the hemisphere as far back as the ascending portion of the calloso- 
marginal The fourth supplies the quadrate lobe, and gives 
off & branch which enters the corpus callosum and supplies its 


structure. 

Middle Oerebral.—This is the artery of the three, and 
from its position is frequently the Sylvian artery. The 
medi ranches are numerous; they enter the openings in the 
substantia perforata, and passing directly upwards are distributed to 
the extraventricular nuclei of the corpus striatum, and the back 
of the nucleus caudatus. The main trunk of the middle cerebral 
passes upwards in the fissure of Sylvius, and as it lies against the 
island of Reil divides into four cortical branches, The first of these 
is distributed to the outer part of the orbital surface and inferior 
frontal convolution ; the second to the posterior pert of the middle 
frontal and three-fourths of the ascending frontal convolution ; the 
third to the rest of the ascending frontal, ascending parietal, and 
anterior part of the superior parietal, and the f to the in- 
ferior parietal (supra-marginal) and superior temporo-sphenoidal 
convolution. 

2k 
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Posterior Oerebral.—Most of the meds branches of this 
artery enter the locus perforatus posticus, but a few are given off on 
the outer side of the crus cerebri ; both sets are distributed to the 
thalamus opticus, crus cerebri, and corpora quadrigemina. The 
cortical branches are three in number ; the first passea to the anterior 
part of the uncinate gyrus, the second to the back part of the same 
convolution and the lower part of the temporo-sphenoidal lobe, and 
the third to the occipital lol 


MEMBRANES OF THE ENOEPHALON. 


Dissection.—To examine the encephalon with its membranes, the 
upper part of the skull must be removed, by sawing through’ the 
external table and breaking the internal table with the chisel and 
hammer. After the calvarium has been loosened all round, it will 
require a considerable de; of force to tear the bone away from 
the dura mater. This adhesion is particularly firm at the sutures, 
where the dura mater is continuous with a membraneous layer in- 
terposed between the edges of the bones; in other situations the 
connection results from numerous vessels which permeate the inner 
table of the skull. The adhesion subsisting between the dura mater 
and bone is greater in the young subject and in old than in 
the adult. On being torn away, the internal table will present 
numerous deeply grooved and ramified channels, corresponding with 
the branches of the menii arteries, Along the middle line will 
he seen a groove corresponding with the superior longitudinal sinus, 
and on either side may be frequently observed some small fosse, 
corresponding with the Pacchionian bodies, 

‘The membranes of the eneephalon and spinal cord are—the dura 
mater, arachnoid membrane, and pia mater. 

The dura mater is the firm whitish or greyish layer which is 
brought into view when the calvarium is removed. It is a 
fibrous membrane, somewhat laminated in texture, and com) 
of white fibrous tissue. Lining the interior of the cranium, it serves 
ay the internal periosteum of that cavity ; it is prolonged’ aleo into 
the spinal column, but is not adherent to the bones in that canal as 
in the cranium. From the internal surface of the dura mater, pro- 
cesses ate directed inwards for the support and protection of ‘parts 
of the brain ; while from its exterior, other processes are prolonged 

ards to form sheaths for the nerves as they quit the skull and 
spinal column. Its external surface is rough and fibrous, and corre- 
sponds with the internal table of the skull. The internal surface is 
smooth, and lined by epithelium; it was formerly regarded. as 
a reflected layer of the arachnoid membrane. 

On the external surface of the dura mater the branches of the 
middle meningeal artery may be seen ramifying ; and in the middle 
line is a depressed yg formed by the ‘subsidence of the upper 
wall of the superior longitudinal sinus. If the sinus be opened 
along its course, it will be found to be a triangular channel, crossed 
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sho MUSCULO-SPIRAL NERVE. 

Ta ta itera the naar fect alas pa 
little finger, in alnar i 

{onac hebd ofthe flexer brevis’pollica = 


the ulnar nerve «uj ties i a aaa the i 
and half the flexor jus digitorum ; in the u 
Soe arcs of toe palnnehict ie chouinaeiae , 


of the long flexor of the thumb er 

Its cutaneous branches are diatribut 

the front and two and a half on the back of the hand. 

ene SRUEO DLO ETE ae th i 
xus, arises from its posterior trunk in common with 

peer and, descending behind the axillary and brachial. 

winds around the humerus between the 

company with the superior profunda ary, 

the brachiatis anticus and supinator ‘and thence: 

the bend of the elbow, where it divides into two pth cer 





and posterior interosseous. 
‘The branches of the museulo-spiral nerve are— 
Muscular, pie) 
Cutaneous, jor interosseons. 


The muscular branches are distributed to the triceps, aneonens 
brachialis anticus, supinator longus, and extensor carpi ruilislis 


longior. 
he cntaneou branches are three in number, rein tea 


oe arm, as far as the olecranon. 
external cutaneous branches pass through the substance of the 


external head of the triceps, and the fascia ; one, 
near the insertion of the deltoid, the others ease at about the 


wis ms it communicates with he Ban: branch of the 
musculo-cutaneous, 
ie radial nerve runs along the radial side of the forearm te 
the pee sent of its lower third; it there 
tendon of the supinator longus, and, at abont two inches 
wrist joint, pierces the deep fascia and divides into an external and 
a branch. ~e 


ie tnternal 
the direction of the extensor tendons of the thumbyand 





MUSCULO-SPIRAL NERVE. 
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muscle; in the mid- 2 mR 
dle thin it isin-rela- ; iy oar pat 
tion with the radial a fowler 
artery, lying to ita alin brovior. 12. 


outer side; and in the 
lower third it quite | alla. 13. Aneoneun 
the artery, and passes \ 14. Tendon of wupi- 
beneath the ‘tendon | nator longus. 25. 
of the supinator lon- , i sree. 


Leyihst eae the back oe 36. Speers 


he aia ape it B dlls Longer. 
urely cutaneous in cil Witter 
fis aiseibution, giv- ae ee 
ae i branches to ase = marie: 


inkl brovior. 19, 
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terosseous 

sombre 

the separates 

from the latter at the 

bend of the elbow, 

pas the ain 
wis muscle, and 


emerges 

lower plies ie 
posterior Mey t of the forearm, where it divides into branches 
which h supp ly a the muscles of the posterior aspect of the forearm, 
the exception of the anconeus, supinator longus, a 


ment over its lower half 

muscular and cutaneous 

an articular branch, which enters the shou 
and under part, 


DORSAL NERVES. 


‘The dorsal nerves are twelve in number at 
appearing between the first and 
between the twelfth dorml and first lumbar, 
than the lower cervical nerves, diminish 
first to the tenth, and then increase to the 
soon as it has escaped from the intervertebral fi 
into an anterior and posterior cord; the anterior 
intercostal nerves, the posterior the dorsal branches of | 
nerves. 
‘The dorsal branches pass backwards b 
yerse proceases of the vertebra, ips 
SEs? ligament, and each per 
and external branch, The internal branches dit 
the first to the last. The six 
the eemispinalis dorei_and multif 
rhomboid, trapezius, and latissimus dorsi, 


the spinous processes, and are then reflected ov 
eed ‘The six lower branches are lost in the mi 


nas I appecrane in the Hiss ef tepesaions te 
mal ne bY 
sca noel ol eacro-lumbalis. The six upper b 
jase to es ane and the jarvis 
lower, after su same muse pierce 
inferior and ints doral an mine win tte n 
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are directed downwards and forwards over 

Seatect meta” 
INTERCOSTAL NERVES.—The anterior cords of the dorsal 
twelve in number at cach coon Eatery nerves. 


Encl nerve passes out in the intercostal in 
company wit vessels, below which it vee at the 


stercostal i Sap onlngena 
in contact with rds ; finally, at the anterior extremity of the 
threo space it ero in ot of. the sterni and 
internal mammary vessels, eae eerie the internal intercostal 
muscle and pectoralis major, is distributed to the integument of the 
Front of tha eheet ea IRC eas Jand, under the name of anterior 


cutaneous. The in! nerve, near its sends one or two 
filaments to the neighbouring dorgal lion of the sympathetic, 
and midway the ‘bral column and sternum, w! 


situated jee the intercostal muscles, gives off a lateral cutane- 
Siete tata eatnbelloe Sd pe seide ewig Ste apy ate 
into it au 
it is sft ea full only to the se tal 
in to six U) itercost 
nerves; the six lower, with the atten of the las pe the car- 
tilages of the ribs where the thorax is deficient and take their course 
between the internal oblique and transversalis muscle to the sheath 
of the rectus, and, after supplying that muscle, to the linea alba, by 
the side of which they reach the integument constituting the an- 


terior cutaneous nerves of the al 
The first and the last Hea nerve are exceptions to this 
general scheme of distribution, ascends over the first Hb 


the usual 
twelfth nerve lies below the last rib, ma after Sapa the besa 
Jumborum takes its course between the internal oblique and trans- 
yersalis muscle like the other inferior intercostals, Near its origi 
E suis we a branch, the dorsi-lumbar, downwards to join the 
‘um! 

The branches of the intercostal nerves are—muscular, lateral 
cutaneous, and anterior cutaneous. 

¢ muscular branches are «mall twigs distributed to the inter- 
costal and neighbouring muscles, 

The lat cutaneous nerves, given off from the intercostals at 
about the middle of the Jateral half of the thorax, Se the ex 
ternal intercostal muscle and pass between the fibres of the eerratus 
magnus above and the okiqunw' ix externus below to reach the surface. 
The cutaneous nerve then divides into an anterior and 
terior branch. The anterior branches are directed forwards to sup- 
ply the integument of the antero-lateral aspect of the trunk, some 





soy INTERCOSTAL NERVES. 


of the superior branches turning around the inferior border of the 
pectoralis major to the mammary gland, The posterior branche 









—Tho nerves of the abdominal wull. +, Pectoralia major (cut) a. Sermstit 
 ‘Katimiinus, dor. Teter wlan Meee 

& a of obliquus exteruox, 7° Obliquus interna 8 Tratevaraalia assets 
9,9 Ninth dorm) nerve, 10, 20 Tenth dorsal nerre. 2%, 22, Bleventh deal 
herve. ra, 42. Twelfth dorsal nerve. 13. Iino Uranch of ‘io! 

ui; tele branch of iliohypogastric. 15. Inguinal branch of rs 
Tio-hypogastric and iilo-tnguinal nerves 27. Intercosto-bumeral nerve, #6 
Lateral cutaneous branch of intercostal nerve, 


take their course backwanls to supply the integument of the poster 


lnteral aspect of the trunk, some of the superior turning around the 
posterior border of the axilla to reach the integument over the lower 
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Partol ths epee eee ne 
atececabat Tega age esa axilla and 


bo ge part of 

first Peete ives Fo no lateral cutancous nerve; the 

Inter eataneoue iF] the second intereostal nerve will be 
intercosto-humeral nerve. 


the internal and external oblique muscle, crosses the crest of the 
ilium just behind the tensor vagina eS is distributed to 
the integument of the anterior part of the gluteal region as low 


down as the trochanter major. 
‘The anterior cutaneous nerves are divided according to their 
position into those of the tharae pa nd tts of the abdomen. Having 
reached the surface they are reflected outwards to supply the oan 
ment of the front of the trunk. The anterior cutaneous branches of 
the third and fourth intercostal nerve are distributed to the mam- 


mai 
e intercosto- Sag At arg es oe eee ae 
of the second intercostal nerve; after the external inter- 
costal muscle, it Lr downwani in into the and communicates 
with a branch of internal cutaneous nerve of Wrisberg. 
It then perforates the icy fascia, and is distributed to the integu- 
papyieeni| ate tne Oo 
to the integument covering the lower i data of the scapula, 
back of the arm it Lee internal cutaneous branch 
of the muscul es takes the place 
of the nerve of 


LUMBAR NERVES. 


‘There ats five pSGaDS a Psa of which the first makes its 

arance between the first and second lumbar vertebra; the last 

between Be Ait ee eee ‘The anterior 

divisions increase in size from above downwards, They communi- 

cate at their origin with the lumbar ganglia of the om ithetic, 

and pass oblique! pas outwards behind the psoas magnus, or between 

its fasciculi, twigs to that muscle and to the quadratus 

Feline In this situation each nerve divides into two ineallad, 

a oe branch which ascends to form a loop of communication 

the nerve above; and an inferior branch which descends to 

join in like manner the nerve below. The communications which 

ae thus established constitute the lumbar plexus. 

feasts diminich in size from above downwards ; 

backwards between the transverse processes of the corre: 

armen La each nerve divides into an internal and ex- 

internal the smaller of the two, 

eege to be ‘distributed to the multifidus spins: and inter-spinales. 

The external branches communicate with each other be Pataca 
loops, and, after supplying the deeper muscles, pierce tl 
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4 MOTORES OCULORUM—PATHETIOL 


eye of the same side, are much more numerous than the inner ones 
which cross. The neurilemma of the commissure, as well aa that of 
the nerves, is formed by the pia mater. 


THIRD PAIR.—MOTORES OCULORUM, 


side of the crus cerebri, close to the pons Varolii, and passes forward 
between the posterior cerebral and superior cerebellar arteries. Its 
deep origin has been traced to the locus niger, and to a grey nucleus 
beneath the floor of the aqueduct of Sylvius and quadri- 
gemina. It pierces the dura mater i jiately in t of the 
rior clinoid process ; descends obliquely in the external wall of 

¢ cavernous BiNUS ; divides into two branches which enter the 
orbit through the sphenoidal fissure and between the two heads of 
the external rectus muscle. The superior branch ascends, and 
supplies the superior rectus and levator palpebre, The tnferir 
sends a branch beneath the optic nerve to the internal reetua, another 
to the inferior rectus, and a long branch to the inferior jae 


u 
In the cavernous sinus it receives one or two filaments fram the 
carotid plexus, and one from the ophthalmic nerve. 


FOURTH PAIR.—PATHETICI (trochlearis), 


‘The fourth is the smallest cerebral nerve ; it arises from the valve 
of Vieussens close to the testis, and winding around the crus cerebri 
to the extremity of the petrous portion of the temporal bone, pierces 
the dura mater below the third nerve, and passes forward in the 
outer wall of the cavernous sinus to the sphenoidal fissure, In its 
course in the outer wall of the sinus it is situated at first below the 
motor oculi, but afterwards ascends and becomes the highest of the 
nerves enteting the orbit by the sphenoidal fissure. On entering the 
orbit the nerve crosses the levator palpebre muscle near its origin, 
and is distributed on the orbital surface of the superior oblique or 
trochlearis muscle ; hence its synonym trochlearis, 

The fibres of origin of the two nerves communicate with each 
other, forming a kind of commissure, while those of the deep origin 
of the nerve may be traced in two fasciculi to a grey nucleus in the 
floor of the aqueduct of Sylvius in front, and to a similar nucleus in 
the floor of the fourth ventricle behind. 

Branches,— While in the cavernous sinus the fourth nerve gives 
off a recurrent branch, and sends a branch of communication to the 
ophthalmic nerve; the recurrent branch, consisting of sympathetic 
flaments derived from the carotid plexus, Roster backwards be- 
tween the layers of the tentorium, and divides into two or three 
filaments, which are distributed to the lining membrane of the 
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amuacle, and between it and the internal oblique divides into its two 
terminal branches, iliac and hypogastric. i 

The iliac branch pierces the internal and external oblique 
muscles close to their attachment, and a little behind the middle of 


¢ hypogastric branch Se pees ete onward: iny 
first the internal olin and just above the external fominal 
a Se ¢ external rnb It is Meee to 
ent ‘ic region mons pubii 
"The LI 


the crest of the ilium ; it then pierces the transversalis muscle, and 
aes that muscle eae obliqttus Eivetie sf aeerenese meet 

¢ hypogastric nerve. it next pierces obliquus internus, 
following the course of the spermatic cord, escapes at the external 
abdominal ring to be distributed to the scrotum and to the integu- 
ment of the upper part of the thigh, internally to the saphenous 
opening ; and in the female to that of the pudendum. 

The GENITO-CRURAL NERVE proceeds from the second 
Tambar and ie few filaments from the loop between it and the first. 
It traverses tl magnus from behind forwards, and rune down 
the anterior surface of that muscle, lying beneath its fascia, to near 
Poupart’s ligament, where it divides into a genital and a crural 


The branch crosses the external iliac artery to the in- 
lominal ring, and descends along the spermatic canal, lying 
behind the cord, to scrotum, Where it distributes twigs to the 
spermatic cord and cremaster muscle, In the female it gives twigs 
to the round ligament and external labium. At the internal abdo- 
minal ring this nerve sends off a branch, which, after supplying the 
lower border of the internal oblique and transversalis, is lost in the 


—— of the groin, 
e crural branch, the most external of the two, descends along 
the outer border of the external iliac artery, and, crossing the origin 
of the deep circumflex iliac artery, enters the sheath of the femoral 
vessels in front of the femoral artery. It pierces the sheath below 
Poupart's Hemeesvere is distributed to the integument of the 
anterior aspect of ‘igh as far as its middle. is nerve com 
municates with the middle cutaneous branch of the anterior crural 
nerve, and is often very small. 

The EXTERNAL CUTANEOUS NERVE proceeds from the 
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erior branch pierces the obturator externus muscle, to 


muscle, crosses the <a te adi peter ‘ineus, where 
itdivides into banca. One of ite, bran 

pectineus, another supy cane hi “hpi while a third communi- 
cates with the anterior of 
large size constitutes its panel branch, As already 

existence of the obturator nerve is uncertain, 


(OR 

lanpet cf Sha Aiea ee ae us; it is formed by the 

union of branches from the second, The nat forth pealasees ‘é 

and is distributed to the integument of the front and inner 

the thigh, leg, and foot, to all the pe the front of th te th ‘high 

(excepting one), to ney iliacus i poctnens fea artery, ant 

joint, Emaring om beneath t! mp An eeaeeaeenas 

in the ween that ments and) the ilineus, and beneath 

Poupart’s ligament into the thigh, where it spreads ae and divides 

into numerous branches, At Poupart’s a it is ee] 

the femoral artery by the breadth of the muacle, which at this 

point is scarcely more than half an inch in diameter, and by the 

Aline fascia, lencath which it lies 

Branches,—Within the bpaltie the ee crural nerve gives off 

three or four pe to the us muscle, and a branch to the femoral 
The latter divides into filaments which entwine about the 

artery, and follow its course downwards in the thigh. Below Pou- 
's ligament the crural nerve becomes flattened out, and divides 

into numerous ey which may be arranged into two principal 


superficial and deep. The separate branches of these groups 
are a# follows :— 
Superficial 
Middle cutaneous, Muscular, 
Internal cutaneous, Articular, 


Long or aaa eaphenous, 


ss NASAL NEBVE. 


ubanda between the nal bone and carlage eappiion she bares 
out between oy the 
ment ofthe exterior of the noge as far as its tip 

The branches of the nasal nerve are—ganglionse, ciliary, and 


‘infra-trochlear. 

‘The ganglionic branch, about half an inch in I and of meal 
sie, enters the upper ange of the ophthalmic ganglia 
tutes its superior or long root. It is often joi ets 
Toot of the ganglion detived from the eaveleous piesa ee 

The long branches are two or three filaments given off 
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tid artery 

from the cavernous sinus le artery. 13. Third nerve. 14. Branch 

Sire tind ‘nose to the infersor guiigue muscle,” Befween this aed ‘the mise 

Derve (fa acon the branch ‘which suppien the tferon rota: Ste branche 

the opht lin is can proconding from tho upper side ofthe trunk ofthe 

perve, at the bottom of the orbit a5. Fourth nerve, 16, Trunk of the fifth nerve. 
rian ganglion. 18. Ophthal 





‘seen ifurcatt 
branches of the upper division of the third nerye. as. Nasal nerve 
the intornal rectus muscle to the anterior ethmoldal foramen. | 26. I 
nerve, 27. A long cillary branch of the nasal : another long ciliary branch ta seen 
Broceeding from the lower aspect of the nerve, 28, Long root of the ophthalmic 
kanglion, proceeding from tho nual nerve, and receiving the sympathetic root 
whieh joins it atan acute angle. 29. Ophthalmic ganglion, giving off from ite fore 
part the short ciliary nerves. 50. Giobe of the oye. 
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sclerotic coat near the short ciliary nerves, and passing through the 
globe of the eye between the sclerotic and choroid, are distributed 
to the iris. 

‘The infra-trochlear branch is given off close to the anterior eth- 
moidal foramen. It passes forward along the upper border of the 
internal rectus to the inner angle of the eye, where it communicates 





ANTERIOR CRURAL NERVE. st 


plerces the fascia at ite lower third, near the internal saphena 
vein. It then divides into two twigs, one of which continues on- 
wards to the inner side of the knee; while the other curves outwards: 
to its outer side, communicating in its course with a branch of the 
long saphenous nerve. 

e inner branch descends along the inner and posterior border 
of the sartoriua muscle to the knee, where it pierces the fascia lata, 
and gives off several cutaneous twi; It then sends a small branch 
of communication to the dens saphenous nerve, and passes down- 
wards along the inner side of the to wi it is distributed. 
While beneath the fascia lata it aide in the formation of a plexus 
‘by uniting with branches of the long be A nerve and descend- 
ing branch of the obturator. When the latter is large the inner 
branch of the internal cutaneous nerve is small, and may terminate 
in the plexus, or merely give off a few cutaneous filaments. 

The long or internal nerve inclines inwards to the 
sheath of the femoral vessels, and passes downwards in front of the 
sheath and beneath the aponeurotic expansion which covers the 
Peers to tes opening in tl Coates Rory cae It rs quits a 

fem« vessels, and continuing to passes between 
tendons of the sartorius mae and reaches the internal 
saphena vein. By the side of the latter it passes down the inner 
side of the leg, in front of the inner and along the inner side 
of the foot as far as the great toe, being distributed to the integu- 
ment in its course, 

‘The branches of the long saphenous nerve in the thigh are—one 
or two to join the plexus formed the obturator and internal 
cutaneous nerve; and a large brancli, the cutancus patelle, which 
pierces the sartorius and fascia lata at the inner side of the knee, 
and divides into ny twigs, which are distributed to the integu- 
‘ment of the front of the knee, Above the patella this branch com- 
municates with the anterior branch of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous 
Below the patella it communicates with other branches of the | 
—— the whole of these communications constituting a kit 
of pte (plexus Leeda 

¢ branches of the long saphenous nerve below the knee are 
distributed to the integument of the front and inner side of the le; 
By one of these branches it communicates with the cutaneous bran 
of the obturator nerve. 

The muscular branches of the anterior crural nerve supply all 
the muscles of the front of the thigh (with the exception of the 
tensor vaginwe femoris, which obtains ite nerve from the superior 

luteal; ie pectineus. ranch to the i 
SiNtad the bathe eaceel velaslay the: Lesatbea 10 Hi ane 
torius, or four in number, arise with the cutaneous nerves, 
and ¢ometimes are supplied the latter. The branch to the 
rectus enters the deep surface of that muscle.’ The branch to the 
eastus externus follows the course of the descending branch of the 





SACRAL NERVES. 573 


nerve; a viseeral bea ret oe ere eciriie 
supply the viuaier and petal in fouls the 
vagina; and a muscular branch, whi sends filaments to the levator 


29 a 
noryes of the the viscora having been removed 
 Ganglinted ‘ord of m wget dat a y Ge 
Soumts tion sete 
Daerr oath se iE oie eal artery (0 
(cut). x0. Glut 
= a jarabo-sacral nervo, is 


ar, Nerve to levator ani, sx Sacral plexun 23. 
Sacral neree. a5, Bulb of urethra covered by accelerator . 
uate interna. 7. Taanaveraus pertael (oe, eFeE. 99. 
Dorm nerve of Danie, ae Wlaceral Grandes (eat) st. tnfrior pudendal narra, 
9. Internal odie nerve, $e. Tnfertor orto ne were 
pers ‘bull end nusclon ae 
ani and coccygeus, and a hemorrhoidal branch to the sphincter ani 
and integument behind the anus, 
The sacral nerve, issuing from between the sacrum and 
coceyx, pierces the coccygeus muscle, and receives the communi- 
cating branch from the fourth; it then communicates with the 
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LESSER ISCHIATIO NERVE. 7s 


of the ischio-rectal fossa, lying inferiorly to the artery and enclosed 
in the same sheath. Near its origin it gives off the inferior hamor- 
rhoidal nerve, and. in the ischio-rectal divides into a superior 


ae pesrsog ers cirhy bhea realy meee er 

lex passes throu; e lesser sacro-ischiat foramen, 

Enda’ & the: termination of tha xoveam $0] bel Gatribated to ie 

sphincter ani and integument. 
ihe, Aaesera peas nerve, the superior division of the internal 
dic, ascends along the posterior surface of the ramus of the 


LS ierces the triangular Ii it, and accompanies the 
irterin Acratis, penisito the gine snob ae @ dicen |. At 
the root of the penis the nerve gives off a cutaneous branch which 
runs along the side of the organ, ve filamente to the corpus 
cavernoaum, and with its fellow of the opposite side supplies the 
integument of the upper two-thirds of the penis, 
i e perineal nearer oe tae ee Lites one than 
ie ‘ing ursues the course supertfici artery 
in the perinettn and divides into catansous and musular branches 

‘The cutaneous (spel perineal), two in number, 
posterior and anterior, enter the ischio-rectal fossa and pass forward 
‘with the superficial perineal artery to be distributed to the integu- 
ment of the perineum, scrotum, and under of the penis. 
seca epee it nerve sends a few filaments to the in- 

yument of the anus and sphincter ani; while the anterior gives 

one or two twigs to the levator ani. 

The muscular branches proceed from a single trunk, which 
passer inwands behind the transversas perinel muscle; they are 
distributed to the transversus perinei, accelerator urine, and erector 
penis. The perineal nerve also sends two or three filaments to the 


“Tn the female ¢ the pudic nerve is distributed to the analo- 
gous to those of the male, The superior branch supplies the clitoris ; 
the inferior the vulva and perineum. 

‘The LESS! TIC NERVE out of the pelvis 
through the great sacro-ischiatic foramen below the pyriformis mus- 
cle, and continues its course downwards through thigh to the 
lower part of the popliteal region, where it pierces the fascia and 
becomes subcutaneous, It then accompanies the external saphena 
vein fo the lower part of the leg, and communicates with the external 
saphenous nerve. 

© branches of the lesser ischiatic nerve are muscular and cuta- 
neous. The muscular or inferior gluteal are several large branches 
distributed to the gluteus maximus, 

The cutaneous ches are divisible into external, internal, and 
middle, The external cutaneous branches are several filaments which 
turn around the lower border of the gluteus maximus, and are dis- 
tributed to the integument over the hip and onter side of the 
thigh. The internal cutaneous branches are distributed to the integu- 





575 GREAT ISCHIATIC NERVE. 
ment of the upper and inner of the thigh. One of thes, 
inferior ed mids: 












larger than the rest, curves around the tuberceity 
of the ischinan, plerees the fuscia lata ivear the tamrus of that bone 
and, after com 
— with 
one of Ly 
nerves, is distri- 
buted to the inte- 
gumentoftheser~ 
tum and penis 
The middle cm 
i taneous branches, 
ua 6, Pyriformia, two or three is 
E Small sciatic a number, are de 
meals lemer Soha 
rior ‘ners ss ‘course eas 
hd gemelll. 12. thigh, and ae 
beret sa aleteibated tothe 
Sood ania The GREAT 
externua. 15 
Inforior puden- ISCHIATIO 
dal nerve. 14. NERVE is the 
Quuiratus fomo- 
Fin 15. Gnucllis, largest | nerves 
16. Great scatio Pen ee 
noryes 3%. Al is formed 
1B insertion ot the sacral plerus 
luteus max or rather is a pre 
origins oes: longation of ‘the 
tendinowus and plexus, and at i 
iiceps. 90. exit from the 
head of bleops, 
az. Seml-mem- Breat sacro-ischi- 
iranon. gan atic foramen be 
‘Tendon of aera = the pyr 
fendinoman 4 formis musele 
ee meastres 
ternal popliteal quartersofan inch 
nerve. ettCont> in breadth. 
Sal Serve “er: descends 
Poplitea artery. the middle of 
imuntouns’ pop trochanter major 
tel nerve. y and tubercsity & 
fill the ss ond 


rior part of the thigh to its lower third, where it di into two 
large terminal branches, internal and external popliteal. "This dire 
sion sometimes takes place at the plexus, and the two nerves deseen! 








side by side; occasionally they are 
pe at their commencement by a 


6 
and adductor magnus, and is co’ 
in by the gluteus maximus and biceps, 
¢ branches of the great ischiatic 
nerve, previously to its division, are, 
muscular and articular, 

The muscular branches are given 
off from the u per pane of the nerve and 
supply both Heads of the biceps the 
semi-tendinosus, semi-membranosua, 
and adductor magnus 

‘The articular branch descends to 
the upper part of the external condyle 
of the femur, and divides into fila- 
ments, which are distributed to the 
fibrous capsule and synovial membrane 


of the knee-joint, 

The INTERNAL POPLITEAL 
NERVE pases through the middle of 
the popliteal from the division 
of the great tie nerve to the lower 
border of the popliteus muscle, accom- 
panies the ai beneath the arch of 
the soleus, and. mes the posterior 
tibial nerve, It is superficial in the 
whole of its course, and lies externally 
to the vein and artery. 

The branches of the internal pop- 
liteal nerve are—mnscular or sural, 
articular, and a cutaneous branch, the 
external saphenous. 

The muscular branches, of con- 
siderable size, and four or five in num- 
ber, are distributed to the two heads of 
the gastrocnemius, to the soleus, plan= 
taria, and popliteus 

The articular branches, two or 
three in number, supply the knee- 


Joint, two of the twigs accompanying pia, 416.—snperficial 
tack of the k 


the internal articular arteries, 


vein, commun 
erviis communicans poplitel. 6, External saphena vein. 7. 
herve, ¢, External saphenous nerve. g. Posterior tibial nerve, 
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handle of the malleus and long process of the Incan to its eteiz 

inferior angle, and escapes through an opening at the inner end 

the fissure of Glaser (canal of Huguier), fo Jol err 
2 


tributed to the tongue. 

The posterior auricular branch ascends behind the ear, between 
the meatus and mastoid process, and divides into an anterior 
auricular, and a posterior or cccipital branch. The auricaler 
branch receives a filament of communication from the auricalt 
branch of the pneumogastric nerve, and distributes filaments to the 
retrahens auriculam muscle and pinna, ipital branch com- 
municates with the auricularis magnus and occipitalis minor, and is 
distributed to the occipital portion of the occipito-frontalia, 

The stylo-hyoid branch is distributed to the stylo-hyaid muxk, 
and communicates with the sympathetic plexus of the exter! 
carotid artery. 

The digastric branch supplies the posterior belly of the dige 
ticus mubclo and communicates with the Bleewo-pharyngel ind 
pheumogastric nerve. is nerve ‘often arise 
from the facial by a common trunk. ba 

The TEMPORO-FAOIAL DIVISION, while in the parotid 
gland, sends a branch of communication along the carotid artery to 
the auriculo-temporal nerve, and divides into temporal, malar, and 
inkea-cebital branches, ‘asad aiden a 

e temporal branches ling upon the temporal regi 
supply the attrahens aurieulam, oecpio-frontalis, and orbicubrs 
palpebrarum ; and communicate with the supra-orbital nerve and 
temperal branch of the superior maxillary. 

‘The malar branches cross the malar bone to the outer angle of 
the eye, and supply the orbicularis palpebraram, corrugator euper- 
cilii, and eyelids. ‘They communicate with the subcutaneus malz 
branch of the superior maxillary nerve, and with branches of the 
ophthalmic nerve in the eyelids. 

The infra-orbital branches cross the masseter muscle, and are 
distributed to the buccinator, elevator muscles of the upper lip, 
and orbicularis oris, They communicate with the terminal branches 
of the infra-orbital nerve, infra-trochlear, and nasal nerve. Two 
or more of these branches are found by the side of Stenson’s duct. 

The OERVICO-PACIAL DIVISION, smaller than the temporo- 
facial, communicates in the parotid gland with the anricularis 
magnus nerve, and divides into branches which admit of arrange- 
ment into three seta; buccal, eupra-maxillary, and infra-maxillary. 

The buccal branches forward across the masseter muscle 
towards the mouth, and str pute branches to the orbicularie oris 
and buceinator. Th onnunicate with branches of the temporo- 
facial, and with the buccal branch of the inferior maxillary nerve. 
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than the internal, 
downwards 
= the side of the 
tendon of the bi- 
and crosses 
the inner head of 
the nemins 
and the head of the 
soleus, to the neck 
of the fibula,it then 
pierces the 
neus longus mus- 
cle,anddividesinto 
two branches, ante- 
rior tibial and mus- 
culo-cutaneous. 
‘The branches of 
the external popli- 
teal nerve are— 
communicans pero~ 
nei, cutaneous, and 
articular, 





The communicans peronei, proceeding from the external 
liteal near the head of the fibula, crosses the external origin of the 


rocnemius muscle, and, the deep fascia, descends to the 
iidievatiine gianna dd iclaastiesaeueratenpteocraranee 
gives off one or two cutaneous filaments in its course, 

The cutaneous branch passes down the outer side of the leg, 


supplying the ij ent, 
ie deucrigestcinate follow the external articular arteries to 
the knee-joint. 

The ANTERIOR TIBIAL NERVE commences at the bifurea- 
tion of the external popliteal on the neck of the fibula, and passes 
beneath the upper part of the extensor longus digitorum, to reach 
the outer side of the anterior tibial artery, just as that vessel has 
emerged through the opening in the interosseous membrane. It 


so SYMPATHETIC NERVES. 


descends the leg with the lying at first to its 

in front of rae near ave py becoming to 

pesthecroyr erring pe ee yee 
ies the is suppl 

the grat and socond toe, nd ommaniones with the 7 


sion of the musculo-cutaneous nerve. > | 
‘The branches given off by the anterior tibial nerve r 

to the muscles in its course; and at the ankle a tarsal E 

may be considered as one of the terminal divisions of 

‘This branch outwards upon the dorsum of the foot, becos 

ganglionic like the posterior interosseous nerve at the wrist, and 

supplies the extensor brevis digitorum muscle and the 


tthe MUSOULO.CUTANEOUS. NERVE downwanls 

TER 
along the fibula, in the substance of the Lees 
Go biemeen the peroneus and ‘ia, next 
peronei and extensor ay itorum, and at the lower third of 
the leg pierces the deep fascia, and divides into the and 
external cutancous nerves of the foot, In its course it gives olf 
‘several branches to the peronei muscles, 

‘The internal branch, the smaller of the two, is distributed to the 
inner side of the foot and great toe, and communicates with the 
anterior tibial and internal saphenous. The or a 
branch, supplies the adjacent of the second and a 
and fourth, and fourth and fifth toes, and communicates 
external saphenous. 


SYMPATHETIC NERVES. 


The sympathetic consists of a vertebral and prevertebral 
The vertebral i soul ft tras pia tated 
a longitudinal cord ; it descends along each side of the 
column from the head to the coccyx, communicates with the: 
and spinal nerves, and distributes branches to the internal: 
and viscera. The prevertebral portion is that of the | 
thetic which appertains to the viscera, com the 
ganglia and plexuses of the head, chest, abdomen, and pelvis. 

¢ sympathetic nerve communicates with the q 
nerves immediately at their exit from the cranium and 
canal. With the fourth and sixth nerve, however, it unites: 
cavernous sinus; with the olfactory in the nose; 
auditory in the meatus auditorius internus, 

‘The branches of distribution accompany the arteries which 
the different organs, and form communications around them : 
are called plexuses, aud take the name of the artery with 
are associated ; thus we have the mesenteric plexus, hepatic 


and splenic plexus, : 
At is called the ganglionic nerve from being 
number of ganglia ; and from the constant disposition h 
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OPHTHALMIC GANGLION. set 


evinces in its distribution to communicate and form small knots or 
Ma. 


chief fic ganglia in the head are four in number; 
namely, the ‘ic or lenticular, the Bayern or Meckel's, 
the otic or Md’, and the submaxil ry in the neck, 
superior, middle, and inferior Ive in the dorsal region ; 


giving in four different directions, viz., auperior or 
to coercnntent eit the ganglion above ; inferior or descending, to 
communicate with the ganglion below ; to communicate 


3 and # ith 
sympathetic filaments of the opposite side, and be distributed to the 
viscera. 

‘As s the spinal nerves it receives as well as gives, the white 
fibres of the sympathetic being derived from the cerebro-spinal 
nerves. 


CRANIAL PORTION OF THE SYMPATHETIC NERVE. 


Cranial Ganglia. 
Ophthalmic, o lenticular ganglion, 
Spheno-pulatine, or Mecke!’s ganglion, 

ic, OF Kmnold’s ganglion, 
Submaxillary ganglion. 


The OPHTHALMIC GANGLION (ciliary; lenticwlar) is w 
small quadrangular and flattened ganglion situated within the orbit, 
between the optic nerve and external rectus muscle; it is in close 
relation with the optic nerve and generally with the ophthalmic 
artery ; and is surrounded by adipose tissue, which renders ite dis- 
section somewhat difficult. It is of a reddish-grey colour, like other 


sympathetic ganglia. 

Its branches ‘of distribution are the short ciliary nerves, which 
arise from its anterior angles in two groups; the upper group con- 
sisting of about four filaments ; the lower, of five or six. They 
accompany the ciliary arteries in a waving course, and divide into 
filaments which pierce the sclerotic around the optic nerve to supply 
the tunics of the eyeball, the greater number of them being traceable 


to the iris and ciliary processes. 

Its branches of communication are three: one the long root, 
proceeds from the nasal branch of the ophthalmic nerve and joins its 
superior angle ; a short and thick branch, the short roo Romie 
se —_ ae wi Lda nerve Bes a angle ; = a 

lender filament, ‘ic root, from the cavernous plexus, 
which accompanies the long root to the ganglion. ‘Occasionally the 
ophthalmic ganglion receives also a filament of communication from 
the spheno-palatine ganglion; and sometimes from the abducens 
nerve, 


PNEUMOGASTRIC NERVE. 


the eighth pair of nerves on the left slide. 
=. tera cart aren. 


is, yoo.—Distribution of 
weanaion of ith merve. 


10. hon 
Tnarve on byoglomus, 33. Ditto 





PNEUMOGASTRIC NERVE. sat 


first cervical nerve. 13. External nerve. 14. Second cervical nerve 
with fiestas. P Plokuson infetior Sbastrciee. "res Superior 
ro of ay 10) x7. Superior cardiac nerve of fc. 
xB. imerve. 19. 7. 20, Fourth cervical nerve. ax, a1. Left 
recurrent nerve. 22. communicating 
3 24. Middle cervical of Middle 
cardiac nerve Phrenic nerve (cut) 7. Left carotid 
28. Brachial plex Phrenio nerve (cut). 39. ‘cervical ganglion of 
sym 3. 2, Thoraale 
fens axygos superior. "3s. Vena agygoe minor 


viral organs and upper part of the alimentary canal, suppl; 
Fpanches to the laryns trachee, Jong ce2op ving 
stomach, and aleo giving branches to the heart. It arises by ten or 
fifteen filaments from the groove between the olivary and restiform 
bodies, immediately below the gloteo-pharyngeal, and out of 
the skull through the inner extremity of the jugular. foramen, 
enclosed in a sheath of dura mater common to it and the spinal 
accessory. The nerve then takes its course down the aide of the 
neck, lying at first between the internal jugular vein and internal 
carotid artery, and lower down behind and between that vein and 
the common carotid artery and enclosed in the same sheath. At the 
root of the neck the course of the nerve on the two sides is different. 
‘The right nerve enters the chest by passing between the subclavian 
artery and vein, and descends by the side of the trachea to the pos- 
terior part of the root of the right lung ; it then proceeds as adouble 
cord along the posterior aspect of the cesophagus to the corresponding 
side of the stomach ; the two cords reuniting at the lower pert of 
the eeophagus, ‘The ft neroe enters the cheat between the left 
common carotid and subclavian artery lying behind the left vena 
innominata ; it then crosses the arch of the aorta, and reaches the 
posterior part of the root of the left Iung, whence it descends, by 
one or two cords, along the anterior aspect of the esophagus to the 
front pert of the stomach, 

In the jugular foramen, the pneumogastric nerve presents a small 
round ganglion, the superior ganglion or ganglion of the root ; and 
immediately at its exit a gangliform swelling, nearly an inch in 
length, the snferior ganglion or ganglion ofthe frunk 

e fibres of origin of the pneumogastric nerve may be traced to 

a mass of nerve cells placed beneath the floor of the fourth ventricle. 

‘The nuclei of the right and left sides are in contact at the point of 

the calamus scriptorius, but are separated above by the nuclei of 
nerve, 


The branches of the pneum ‘ic nerve are branches of com- 
munication and branches of distribution. 

e branches of communication proceed from the ganglia ; 
from the superior ganglion one or two branches pass to the spinal 
accessory ; one or two to the superior ganglion of the sympathetic ; 
and one to the inferior ganglion of the gloseo-pharyn; From 
the inferior fenslion there pase off branches to the hy loeeal ; 
branches to the superior cervical ination of the sympathetic, and 
branches to the loop between the and second cervical nerve, 










584 - OTIC GANGLION. 


Roots—The spheno-palatine ganglion 
the facial the Vidian its” 
span yalaeine of the auperign inked 
pathetic root is derived from the carotid plexus th 
“The OTIO GANGLION (Amol) is» small oval-shaped 
wa i 
flattened ganglion, lying against the inner surface he inf 
maxillary nerve, close to the foramen ovale ; it is in relation, 
with the trunk of that nerve, just at the point of union 
Sid redereg barton Goo of the Ei 
and tensor palati muscle ;_and forty in 0 
atteria pte Epa! Ly a close! 
id nerve, and appears like a nerve. 
¢ branches of the atie gunglion are six in number 
tribution and four of communicat 
‘The branches of distribution are—a small filament | 
care muscle, and one or two to the tensor palati. 
i¢ branches of communication are—one or two 


the inferior maxillary nerve ; one or two filaments from the 
temporal nerve ; filaments ‘from the nervi miolles of the 
meningen media, and the nerous petrosus 
latter nerve ascends from the ‘lion to 4 small canal si 
between the foramen ovale and foramen osu, and 
wards on the petrous bone to the hiatus Fallopii, where it 
into two filaments. One of these filaments enters the 
joins the intumescentia gangliformis of the facial; the 
to a minute foramen nearer the base of the ee 
the tympanum, where it communicates with a branch 


*SRocte.—The motor roots of this ganglion are the Neer petrol 








ee 
muscle ; the comes from 
et oon tre th from the nervi molles on 
Crt ee 


maxillary Neiationa the nerve, and near 
posterior toiae of the berets muscle. 
Ie b branches of six or eight in number, divide 


into many filamen' Sate sap the side of the tongue, the sub- 
nee Bisndl 2 subl and Wharton's duct. 
Its bri festnbyse ite are two or ines from and to 
the try mre one from the chorda t sympa 5 two or three 
form « plexus with branches of the fore seal nerve; and 
one or two filaments which pass to the facial artery, and communi- 
cate with the nervi molles from the cervical “portion of the 
wprupethetlas 


See jivides into two branches, which form several loop of 
communication with each other around the artery. These 
derived from the carotid 


constitute the carotid plexus. They also form cede oneal 
gangliform swelling at the under part of the artery, which is called 
the carotid ‘The latter, however, is not constant. The 
continuation of the carotid plexus onwards with the artery by the 
ee cavernous 
ie ‘The carotid plexus ete the oe re SN Lec 
erunial and, being derived from the superior cervical 
peepee abe tie ied boon enl iinedet titrate Wales 
Communicates with most of the cerebral nerves, and distributes fila- 
ments with each of the branches of the internal carotid, to bpd i 
those ae to their —— devine 2 oy branches oo 
accompany the anterior cerebral artery at side, unite upon 
anterior communicating artery, and according to Tibee form a small 
fanlin, the ganglion sf Rikex. ‘The existance of this ganglion fs 
gp 
ie ophthalmic ganglion communicates with the plexus by means 
of the moh branch which reaches it from the cavernous plexus. The 
Part Sen ae pasta Te ie sonal incor branch of 
might into connection with the 
plex = means ie fihet ty) ympanie nerve and Vidian. 
Tt a the aoe re in a leis ae and 
through mic ganglion ; frequently wi arth in 
the femation the nerve of the fenterivenst with the Gaaserven 





HYPOGLOSSAL NERVE. MS 


the posterior aspect are derived from the right nerve and communi- 
cate with the solar plexus. ‘ 

SPINAL AO RY NERVE; eleventh pair of Soem- 
ering, ahs spinel accessory, a nerve of moti arises by 
several filaments from the side of the epinal cord as low down as the 
fifth or sixth cervical nerve, and le behind the ligamentum den- 
ticulatum, and between the anterior and posterior roots of the spinal 
nerves, to the foramen lacerum ‘ius, It communicates in its 
course with the posterior root of the first cervical nerve, and enteri 
the foramen lacerum, becomes applied against the posterior aspect 
the superior ganglion of the pneumogastric, being contained in the 
same sheath of dura mater. nerve then passes outwards and 
downwards, behind and sometimes in front of the internal j 
vein, to the upper and under part of the sterno-mastoid, pierces that 
muscle obliquely, and de across the posterior triangle of the 
neck to the under surface of the trapezius, to which it is distributed, 
its branches being continued downwards to near the lower border of 
the muscle. 

The branches of communication of the spinal accessory are one 
or two small branches from the superior ganglion of the umv- 
gastric, and a large branch which joins the pneumogastric between 
the two ganglia. 

Its branches of distribution are muscular branches to the sterno- 
mastoid and trapezius. In the substance of the sterno-mastoid 
it communicates with branches of the cervical plexus, and in the 
posterior triangular space with the third fourth cervical 
nerve. 

The pneumogastric and accessory nerve together (nervus 
vagus ain acceasorio) resemble a spinal nerve, of which he force 
with its ganglion is the posterior and eensitive root, the latter the 
anterior and motor root. The deep origin of the spinal accessory 
may be traced into the grey substance of the floor of the fourth 


ventricle. 
NINTH NERVE. 


Ninth pair of Willis; twelfth pair of Soemmering. 
gloseal nerve ; lingual.—The hypoglossal is a nerve of motion, 

istributed to all the muscles of the tongue, most of those attached 
to the os hyoides, and the sterno-thyroid. It arises from the groove 
between the anterior pyramid and olivary body by ten or fifteen 
filaments, which are collected into two bundles, and escape from 
the cranium through the anterior condylar foramen. At its exit 
from the cranium, the nerve lies behind ‘the internal carotid artery 
and internal jugular vein, then passing forward between the artery 
and vein it descends toa point parallel with the angle of the lower 
jaw. It next curves forward around the occipital a1 , With which 
it forms a loop, and crossing the external carotid and lower part of 
the hyo-glossus muscle to the genic-hyo-glossus, sends filaments 
onwards with the anterior fibres of that muscle as far as the tip of 
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the pulmonary artery 
of the hearty wh 
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heart in the course of the 








THORACIC GANGLIA. $89 


and outwards to the alesnary pesos 
Peden Neto tha ighe palenonsey acter fThtae eh 
‘ ieee eee 
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ant ple: 
the plexus branches 
e aorta immediately to the right of the ligament of 
pus curwasds vit to Polmonaey tury fo tha pricconry lesan 
outwi wil U8 5 
Pifow deaoand fo te leh auricle tut the elle bulk aan oh ta the 
ag rooranaay artery and form the posterior coronary plecus. 
anterior coronary cate 
diac plexus, and receives other its from the cardiac 
plexus It is distributed with the branches of the coronary artery 
1 aoe Ae ae ee 
terior coronary plexus proceeds from the 
pa principally from. its left division. It follows the course 
of the arteries distributed to the posterior aspect of the heart. 


THORACIC PORTION OF THE SYMPATHETIC NERVE. 


‘The thoracic portion of the sympathetic nerve is the trunk of the 
apenas in its course through the cavity of the thorax. It lies 


g 


F 
£ 


e of the vertebral column on the heads of the ribs and ine 
tercostal spaces, but at its lowest part comes into relation with the 
sides of the bodies of the two last dorsal vertebra. 

‘The THORACIC GANGLIA (ig. 299, 31) are twelve in 
number ateach side, They are flattened and triangular, or irregular 
= ey, and present ee apres colour 5H hee 

lustre of sympathetic ganglia in general ; they rest against the 
of the iby ae are covered by the pleura Rontalia ‘The first two 
ganglia and the last are usually the largest ; the latter being situated 
‘on the side of the body of the last doreal vertebra. 

ir branches are branches of communication and branches of 
distribution, Some ascending filaments from the first ganglion 
assist in the formation of the vertebral plexus. 

oy or communicating branches, usually two in 
number for each ganglion, communicate with the intercostal nerves ; 
of these, one is greyish in colour, and is believed to from 

‘lion to the spinal nerve ; the other, of a white colour, probably 
Ge crinal/ in dtarorigiay bud in diatesonpet pith ithe, aymapadiiatie 


nerves, 
‘The internal or visceral branches proceeding from the fire ot 


59 ABDOMINAL PLEXUSES, 


six upper ia, are of small size, and distributed 
vertebral column, and lungs. The 
rib from the third end fourth eel aaa 


terior pulmonary plexus. The 
jia unite to form the three splanchnic nerves. 





thoraci ion, and, ing the di in 
racic ganglion, an a, peeing oe oem terminates 


The semllunar ganglion ie a large, Isresnlet Gegicoee 
pierced by numerous 0) and appearing the 

of a number of smaller ganglia, having spaces between 

its upper and posterior extremity each ganglion receives the 
sponding great splanchnic nerve. It is situated by the aide of 
ccvline axis and root of the superior mesenteric 
outwards to the supra-renal capsule. The ganglia 
both above and below the celiac axis and form 2 angtitorm: 
from which branches pass off in all directions, 

Gti Hence the entire circle has been be sprken 
‘he solar or epigastric plexus receives 
splanchnic nerves, the termination of the right 
nerve, some filaments from the right phrenic nerve, 
‘one or two a ae It fan forth sane “ 

accompany, under the name of plexuses, branches 
by the abdominal aorta. Thus we have derived from the salar 
lexus the— 
Phrenic, or diaphragmatic 
plexuses, 
Gastric plexua, 
Hepatic plexus, 
Splenic plexus, 
Supra-renal plexuses, 


i 
E 
itis 


ii 








OERVICAL PLEXUS. eT) 


the first cervical of euboeeipttal nerve ence Peseta vortoteal 
canal throug! Groove on the posterior of the atlas, whicl 
supports the vertebral artery, lying beneath that vessel. It descends 
in front of the transverse process of the atlas, sends twigs to the 
rectus lateralis and rectus anticus minor, and forms an anastomotic 
loop by communicating with an ascending branch of the second 
nerve. Branches from this loop communicate with the pneumo- 
gastric pneates hypoglossal nerve, and first cervical lian of the 
8) etic, 

7 anterior cord of the second cervical nerve, at its exit from 
the intervertebral foramen between the atlas and axis, gives twigs 
to the rectus anticus major, scalenus medius, and levator anguli 
scapule, and divides into three branches: ascending branch, which 
completes the arch of communication with the first nerve ; and two 
descending branches, which form loops with corresponding branches 
of the third nerve. 

The anterior cord of the third cervical nerve, double the size of 
the preceding, divides at its exit from the intervertebral foramen 
into several ches, some of which are distributed to the rectus 
major, longus colli, and scalenus medius, while others communicate 
and form loops and anastomoses with the second and fourth nerve. 

The anterior cord of the fourth cervical nerve, equal in size 
with the preceding, sends twigs to the rectus major, longus colli, 
and levator anguli scapule, communicates by anastomosis with the 
third, and sends a branch downwards to the fifth nerve. Its 
principal branches pass downwards and outwards actoes the pos- 
terior triangle of beat nee jowerds the clavicle and scromlon, oe 

The anterior ls of the fifth, sixth, seventh, 
cervical nerves will be described with the brachial plexus, of seh 
they form a 

CERVICAL PLEXUS.—The cervical plexus is constituted by 
the loops of communication and anastomoses which take place 
between the anterior cords of the first four cervical nerves. The 
plexus rests on the levator anguli scapule, posterior and middle 
rcalenus, and splenius colli muscle, and is covered in by the sterno- 


mastoid and platysma, 
The branches of the cervical plexus may be arranged into three 
groups, superficial ascending, superficial descending, and deep :— 
Superficialis colli, 
Aending, 4 Auricularis magnus, 
Superficial ‘Qoziplislis minor, 


Conimuniosting branches, 
mmunicans noni, 
Deep .. . * + 9 Muscular, 

Phrenic. 


592 ORGANS OF SENSE. 


SACRAL PORTION OF THE SYMPATHETIC NERVE 


‘The sacral ganglia are four or five in number at e 
‘They are situated on the sacrum, close to the ant sais 
mina, and resemble the imma pan ganglia in aaa 
tion, although much amaller in size. 

‘The external or communicating branches are two from eed 
ganglion, which pass outwards to communicate with the a 
malas sane with the coce: nerve. wr 

visceral ‘branches communicate 
with the inferior ‘hypomastric. lexuses, and are nits rng fot 
pelvic viscera, The last oe ee ia give off 
which join a small eagion situated on the bone of 
called the ganglion impar, or azygos. This ganglion serves to 
the extremities of the two sympathetic nerves, Tegives sie 
amall branches to the coccyx and rectum, and communicates with 
the coceygeal nerve, 


COOCYGEAL GLAND. 


Numerous branches from the impar are given of zs 
peculiar reddish body situated on the anterior aspect of the 
the coccyx, and called by Luschka, by whom it was first 
the coce1 geal gland. It consists of an A fed of little lobules ot 
granules, an ‘been shown by Arnal number 
of dilated and tortuous arteries connected with 
artery. In the stroma of the organ scattered nerve ea are found: 


ORGANS OF SENSE. 


The organs of sense, the instraments by which the animal frame 
is Eesti into relation with surroundin, et in number 
Four of these organs are situated within the head ; i 
of smell, sight, hearing, and taste; the remaining sree 4 
touch, is resident in the skin, and “Aistributed over the 
the body. 
THE NOSE AND NASAL FOSSH. 


‘The organ of smell Sonalata essentially of two parts : one — 
the ‘20007 the other internal, the ha ainanl do! 


The nose is the triangular pyramid whic, projects 
centre of the face, immediately above the bn Tee 
is connected with the forehead by means of a bri ae 
feriorly, it presents two openings, the nostrils, 

mouth, and are go constructed that the odour colour all “te uta 

be received by the nose before they ean be in 

lips. The septum between the openings of the re 





suet integument forming the tip (ond) and wings (la) of 
the nose is extremel: shake ak clones, oo au ty ba nite teley 
fibro-cartilage. It is furnished 


a the fil 
pe glands, which, by their oily secretion, protect the 
extremity of the nose under alternations of temperature. The sebu- 
ceous matter of these glands becomes of a dark colour near the 
surface, from altered secretion, and also from attraction of the car- 
us vehich the pet a the atmosphere ; eee: the 

pearance whi 16 ti nose releeag in cities, 
the integument is firmly compressed, the insite sebaceous 
secretion is squeezed out, and “the cylindrical form of the 
excretory ducts of the glands, has appearance of amall white 
maggots (eprbe § 20 sone) with black heads. 

2. The t into view by refll the integu- 

rae thy the are the ot lis nasi, Crest naires 
levator labii i mapens ue nasi, 
have bean alieaky deserted with the snake fi ce face, 

 Thebenea of esos are the nasal, and nasal processes of the 

sapedans sete 

ane fibro-cartilages give form and stability to the 
viding, at the same time, ty their clasticity, sony injuries, ‘they 
as five in number, namely, 
the— 


. Fig. 3s0.—The 
Fibro-cartilage of the septum, * fi 
Two ‘erat Bese concen, ole ee 
‘Two alar fibro-cartilages. Rast bonde, 9. 
The of the m3. Lar 
een reas 
in form, divides the nose into era 
its two nostrils, It is connected * thal portions of 
above with the nasal bones 4 
and lateral fibro-curti 3 be- constitute the 
hind, with the ethmoidal ep- * eolurinas 6. 
tum and vomer; and below, fine 9. the 
with the palate of snowtril. 
the superior acl bones. 7 
‘The fibro-cartilages and 


columna move freel; on the fibro-cartilage of the 80) being but 
loosely connected. with it by perichondrium. Siege 
‘The lateral fib es are also triangular; they are con- 





Alar 
these ¢ ig curved #0 a8 to 
nostril, to which it forms a kind of ri 
connected with the sam 


ul 
ES 
F 







with that of the ala. This curve is 
wands in the direction of the posteriar banter 


"The winks of the fibro-cartil are conn 
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6. Vessels and Nerves,—The arteries of the nose are—the lateral 
nasal from the facial, and the artery of the septum from the superior 


coronary. : 
Tts nerves afe—the facial, infra-orbital, and nasil branch of Gm 
ophthalmic, 


are bounded. supe 
Sass 


a : a heen Ries dod ol as 


BRACHIAL PLEXUS. S53 


the outer cord. The anterior branch of the trunk formed by the 
eighth and first dorsal constitutes the inner cord. three 
posterior branches unite to form the posterior cord.° 

The plexus is broad in the neck, narrows as it descends into the 
axilla, and again enlarges at its lower part, where it divides into its 
terminal branches. 

The brachial plexus communicates with the ‘cervical plexus by 
means of a branch from the fourth to the fifth nerve, and receives 
branches from the two inferior cervical ganglia of the sympathetic. 


a us. The numerals s, 
6.7.8 and 1, refer to the four 
lower ‘and first dorsal 


Lie, 
For and (V1) posterior branches 
or 
of the three primary 





The plexus is in relation in the neck with the scaleni muscles ; 
lower down it is placed between the clavicle and subclavius muscle 
above, and the first rib and first eerration of the serratus magnus 
muscle below. jin the axilla, it is situated at fre to the onter ade 
of and then behind the axillary artery, resting by its outer border 
against the tendon of the subscapularis muscle. Lower down it 
completely surrounds the artery. 

The branches of the brachial plexus are: from the outer cord, 
one of the anterior thoracic nerves, the musculo-cutaneous nerve, 
and the outer head of the median ; from the inner cord, the other 
anterior thoracic nerve, inner head of the median, internal cutaneous, 
lesser internal cutaneous of Wrisberg, and ulnar ; from the posterior 
cord, the subscapular nerves, circumflex, and musculo-spiral. 

Besides these, the brachial plexus, while in the neck, gives off 
several superior muscular brandhes; one to the subclaviae muscle, 
one to the rhomboid muscles and levator anguli scapule ; one of 
large size, the suprascapular; and s long and slender nerve which 


deseriy and the re 
ncaa dnrrinton and the accompanying diagram are taken from « paper by Mr. 
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a fine 
to be continuous with a filament of the olfactory nerve, 
this has never been satisfactoril bear a 
resemblance to the retinal rods ay for ge 

Mead rote moka, Fotaeleg pes ping 
anterior and posterior ethmoid e 
palatine and pterygo-palatine from the internal 

‘The nerves are—olfactory, spheno-palatine and naso- from 
Meckel's ganglion, and nasal branch of the ophthalmic, 

The filaments of the olfactory nerves differ from those of ecm 
bral and spinal nerves generally, in being devoid of the 
sheath ; they form a fine anastomotic network, Fad 
inthe olfactory cells above described. In th frog the 
have been observed breaking up into a whole pol b 
varicose fibrils which perforate the mucous membrane, and | 
these appears then to join an olfactory cell (Schultze and 
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600 LACHRYMAL APPARATUS, 






ied and over the surface 
it eet ly any eared ais yan inn 
of vessels, o amtenenia oe ily d 
the sub-conjunctival tissue, by the lattern 0 
from the ciroumference of the cornea, and 


cova the surface of Bia pelacaiia tal scl 
junctiva consists of stratified epithel with an ¢l 
mathe palpebral tin i thik, red 
¢ pulpel conjunctiva is A 
numerous papills on its surface, pan bah 
BS 1 consis of several 
nucleated epithelium, a basement cls falleieeare ria 
tenis Ja Po items pe eS Cae are bere 
the re! In TACEINOSE 
the Tkspona plant = 
Between the Penn and ball Laas the conj 
a and my fold, which are the superior and 
ipel 
ee 





ds (retro-tarent =i itis in these that minute 
ent become Ik 
is the small beep c 


Heat een tine nak tint in sekness it 
Dilichea pale. I Te fo ntad Suess 
iy cn siaane ps veal er fow fat oe ke 
min 
Immediately to the outer side of the caruncula is a 
cature of the cunjunctiva, called plica semilunaris ; 
fold of conjunctiva, and'is the rudiment of the tuk lid or 
brana nictitans of birds. 


Vessels nnd Kerves The cai sod oe Sependaeeasea 
eye are suy witl 
Branches Ef the ophthalmie, gud the gi aso the ‘of the 2 
artery. The nerves are derived from the 


LACHRYMAL APPARATUS. 


The aes tus consists of the lachrymal 
excretory ducts ; the pet ac lachrymalia and pce 
the lashrymal anc ani ae aon 

¢ lachrymal gland is situated at 
of the orbit, in a depression of the orbital pene ‘the fe frontal 
with the periosteum of which bone it is 
by its under surface it is in relation with the globe of the 
the superior and external rectus muscles. Tt is oval in. 
three-quarters of an inch long, convex on its 
cave on its under surface. he anterior portion. 
separated from the rest by @ slight depression, and is 
scribed aa the palpebral portion, it is situated in the 
and extends downwards to the superior margin vot the 










LACHRYMAL APPARATUS, Gor 
lage. The gland consists of a number of aguregated racemose glands 
the and mucous 


similar in structure to Led glands. The seere- 
tion Je conrred vent et t to twelve small ducts which ran 
for a short wos Lrecrea e Sae Fei fad Seren ees 
separate about a twentieth of an ‘apart, the greater 
ae in the Sold nore the outer canthus, and two of them in the 
low. 
‘The lachrymal canaliculi commence at the minute ings 
incta lachrymalia, seen on the pile of the lide at e 
pirat Pent inwards to te 
Jachrymal sac, where they terminate beneath a valvular semilunar 
fold ‘of mucous membrane (valve of Huschke). "The superior duct 
is the narrower and longer of the two; it at is and then 


prevents the tears being driven back when such pressure is appli 
resale See pee ren So shen ral oe a 
into the lachrymal sac. The two fasciculi of the tensor tarsi muscle 
are inserted ar into the canaliculi, and serve to draw them inwards and 
comy em. 

¢ lachrymal sac is the dilated upper extremity of the nasal 
duct, It is lodged in the groove of the ioral bone, abel is often 
distinguished internally from the nasal duct by a semilunar or cir- 
cular valve. The sac consists of mucous membrane, but is covered 
in and retained in place by a fibrous expansion, derived from the 
tendon of the orbicularis, which is inserted into the ridge on the 
lachrymal bone ; it is also covered by the tensor tarsi muscle, which 
arises from the same ridge, and when in action makes pressure on 
the lachrymal sac. 

The nasal duct is a short about three-quarters of an inch 
in length, directed downwards, backwards, and a little outwards to 
the inferior meatus of the nose, into which it opens, It is lined by 
mucous membrane, which is continuous with the conjunctiva above, 
and with the pituitary membrane of the nose below ; it frequently 
< an imperfect valve (valve of Hamer) at the lower opening of 

fact. 

‘The mucous membrane of the canaliculi is covered by a stratified 
scaly epithelium, and that of the lachrymal sac and nasal duct by 
yeas = Nerve ‘The lachrymal is supplied with 

ferves.—The is sup] wi 
blood by the ‘mal branch of she tantiabarts artery, with nerves 
by the wanch of the ophthalmic, and the orbital branch 
of the eu maxillary. 


of the vitreous humour. 24. Canal of Schlemm. 7, 
7, Mactilary and molecular layers of the retina. 


also continued forwards fo ae eee the frig» 
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S62 DORSAL NERVES, 


carpi radialis longior. In passing from the front to the batk of the 
forearm it winds round the outer side of the radius, and does not 

between the two bones as the posterior interosseous artery does. 
Bre branch, longer than the rest, descends upon the interosseons 
membrane to the posterior part of the wrist, and forms a form 
swelling (a common character of nerves which supply joints), from 
which numerous filaments are distributed to the wrist~joint. 

The CIRCUMPLEX NERVE arises from the posterior cord of the 
brachial plexus in common with the musculo-spiral. It passes down- 
wards over the border of the subscapularis muscle, winds around 
the neck of the humerus with the posterior circumflex > and 
aplits into an upper and lower division ; the upper division is con- 
tHed onwards Peneaitt the deltoid, and distributed to the anterior 

rt of that muscle, some of its branches piercing the muscular 
Bicse kaa becoming vataheons, «iter lawar division, senda aneee 
apeceatls for a gangliform swelling) to the teres minor, several 

ranches to the posterior iw Rn the deltoid, and mounting upon 
the border of that musele mnes cutaneous, supplying the integu- 
ment over its lower half by means of several filaments. Besides its 
muscular and cutaneous branches, the trunk of the nerve gives off 
an articular branch, which enters the shoulder-joint at its posterior 
and under part. 


DORSAL NERVES. 


‘The dorsal nerves are twelve in number at each side, the first 
appearing between the first and second dorsal vertebra, the last 
between the twelfth dorsal and first lumbar, They are smaller 
than the lower cervical nerves, diminish gradually in size from the 
first to the tenth, and then increase to the twelfth. Each nerve, as 
soon as it has escaped from the intervertebral foramen, separates 
into an anterior and posterior cord; the anterior cords being the 
intercostal nerves, the posterior the dorsal branches of the dorsal 
nerves. 

‘The dorsal branches pass directly backwards between the trans- 
verse processes of the vertebra, lying internally to the anterior 
costo-transverse ligament, and each nerve divides into an internal 
and external branch. The internal branches diminish in size from 
the first to the last. The six upper branches pass inwards between 
the semispinalis dorsi and multifidus spine, and, piercing the 
rhomboid, trape: md latissinrus ¢ hecome ettaneous close to 
the spinons proc and are then reflected outwards to supply the 
integument, The six lower branches are lost in the muscles of the 
spin 















The external branches increase in size from above downwards, and 
make their appearance in the line of separation between the longis- 
simus dorsi and sacro-Inmbalis, ‘The six upper branches are dis- 
tributed to those muscles and the levatores costarum, The six 





lower, after supplying the same muscles, pierce the 
jor and latissimus dorsi in a line with the ang 


Us posticus 
of the ribs, 








te ey ape a 
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Soon y Sane 
nucl je cel ol 
the abundance jentary matter. Pa, Te are 
Pete pere en rarer a tary the surface. ho i om ro 
lap on mines peleehy ictly bel tothe cdgewart. oe 3 The five pment 

ee brani 

t membrane 

ines acca so ing between the ene ee bey iy the 


ba pee some eleale the Facia ries of the posterior wall of 
the eyebull is Tier a layer of considerable extent, and of 
metallic brill ed tapetum ; it appears to consist chiefly of 
white fibrous cme 
At the junction of the sclerotic and cornea with the choroid and 
ieds; s umalis penned canal ta formndy called iar canal OF ehleaisd 
or Fontana (sinus circularis iridis); it communicates with the 
venous trunks of the choroid, and the apertures between the 
<4 = the ligamentum pectinatum with the anterior chamber of 
jia canal seems to be more constant in the lower 
anim Is han in man, and ins been obverved to be very large in the 
“ 3 its place eset a by aed ome veins, 
e muscle (formerly described as 
is jis lity mae to the canal of Schlemm. It forma porerind 
whitering round the anterior part of the choroid, and is found to 
consist of unstriped muscular tissue, the fibres of which are con 
nected in front with the inner surface of the sclerotic, and the fibres 
of the membrane of Descemet; they pass inwards and backwards, 
ae are attached to the choroid opposite and beyond the ciliary pro- 
Besides these fibres there are others, situated more inter- 
sally, at the base of the ciliary processes ; these aro di 
circularly, and constitute the circular muscle of Muller (sphincter 





606 TRIS. 


ciliaris). The circular fibres are moet developed in. 
eyes, re are very ecanty or altogether ns hypermetrne 
myopic (Iwano) 5 ; & 

¢ iris (iris, a rainbow) is so nami 





ih 


ieee 
stl Ht 


Fi0, 330—Anterior segment of a transverse 
fon of the 


Tew in tills ectlon bai Fie 
Miliary processes. §, The scalloped anterior 
border of the retina, 


pupil ; its anterior surface looks towards the 
posterior, looking towards the ciliary processes 
tact with them throughout greater part of its extent. 
the iris consiate of fibres of connective tissue intermixed with 
the former being arranged radially towards the pupil and ein 
near the onter margin. 

‘The muscular tissue is of the unstriped variety. It consists 
‘sots of fibres, one of which is dis circularly round 
of the pupil, eo as to form a sphincter, the contraction of 
diminish the size of the opening; the other set is 
numerous bands which radiate from the 


‘On its anterior surface the fibres of the iris have mij | with 
them some elastic fibres continuous with those of the of 
Descemet, and are #0 arrat 
‘These festoons are very distil 
they form the 


INTERNAL TUNIC. 607 
the membrane of Descemet are continued over the anterior surface 


of the iris. 

In the fostus a delicate vascular membrane closes in the ioe (mem- 
Wana pupillaris) ; it disappears about the seventh or eighth month. 

The processes: be seen in two ways, either by re~ 
moving the iris from its attachment to the choroid, when a it 
view of the processes will be obtained, or by making a transverse 
sectors through ae globe of the eye, when they may be examined 

um , a8 

‘They consist of al ae dhty triangular folds, about one-third 
of which are smaller than the rest, and are interspersed at regular 
intervals, They have the same structure as the choroid, being com- 
posed of a vascular network and an internal pigmentary layer. 





Their ptriphery is connected with the ciliary muscle ; the central 
border is free, and nearly reaches the circumference of the lens; the 
anterior surface corresponds with the uvea: the posterior surface 
receives the folds of the suspensory ligament of the Jens. Each of 
the larger folds measures about yj, of an inch in length, and ~y of an 


inch in depth. 

INTERNAL TUNIO.—This consists of the retina, with its con- 
tinuation forwards, called the pars ciliaris retina. 

The retina is the inner nervous tunic of the eye, and that on 
which the ine of external objects are produced, te is in contact 
by its exte surface with the Pigmentary layer of the choroid, 
and by its internal surface with hyaloid membrane of the 
vitreous humour. It is firmly attached to the back of the eye 
by means of the retinal artery and fibres of the optic nerve which 
enter it, but is loosely applied to the inside of the choroid through- 
out the rest of itsextent, It terminates anteriorly, a little behind 
the base of the ciliary processes, in a festooned edge, the ora serrata; 
but from this edge there are continued forwards over the ciliary 

to the buse of the iris, some peculiar, elongated, nucleated 
cells, constituting the pars ciliaris retin, 








68 ‘RETINA. 


In the fresh eye the retina is of a pale 
lucent, but it soon becomes opaque and 
in contact with fluids. 

of the retina, nearly 








the rods; (2) next to this a very 
narrow of molecules 


acts In pact af the cepentiod safe Gotact Mies, a ieteraaiian 

consists in ex] 

Stren of tie optis nerve and in Sema 

part of su ded molecules and nerve cells, Immediately in con- 
tact with the inner granular layer above described ix a stratum of 
fine molecules (inner molecular layer), and next to this one or two 
rows of multipolar nerve cells, while, most internally, the fibres of 
the optic nerve form a thin layer. 

These structures are supported by a network of connective tissue, 
which is condensed so as to form a limiting membrane on the inside 
of the nerve fibres, and, externally, at the base of the bacillary layer. 

Besides the structures above |, there are also in the retina 

2Q 





with an 

very little ae than that of water, anterior 
space intervening between the cornea in front, and the 
behind. ‘The eee, described | 
as the posterior surface is the pT pele fi 

liary processes, ’ 
Sow Rubia that the ina et the edn of li catia 
tact with the capsule of the lens, eo that the term: 


to the angola teers) Se cilliaa 
neory ligament, and iris, at the 
PoThe vitreous humour forms 

















ANTERIOR CRURAL NERVE. 569 


long saphenous nerve, to forma plexus. It then passes onwards to 
the femoral artery, to whieh it distributes filaments. "In its course 
this nerve gives off an articular branch to the hip-joint; and a 
cutaneous branch, which pierces the fascia lata at the knee, com- 
municates with the long saphenous nerve, and is distributed to 
the integument of the inner side of the leg as far as its middle. 
The cutaneous branch is often wanting, its place being supplied 
by the internal cutaneous nerve, and sometimes by the accessory 


The posterior branch pierces the obturator externus muscle, to 
which and to the adductor magnus it distributes branches ; it aleo 
gives off an articular branch which pierces the adductor magnus 
muscle, and accompanies the popliteal artery to the knee-joint. 

The accessory obturator nerve, small and inconstant, is a high 
division of the ol 4 sometimes derived from it near its 
origin, and sometimes by separate filaments from the third and 
fourth lumbar nerve. It passes down the inner border of the peoas 
muscle, crosses the os pubis, and dips beneath the pectineus, where 
it divides into pranchee: Coe af ie branche ts ciseibated to the 

ctineus, another supplies ip-joint, while a third communi- 
Fates with the pened mee of the obturator nerve, and when of 
larye size constitutes its cutaneous branch. As already stated, the 
existence of the obturator nerve is uncertain. 

The ANTERIOR ORURAL or FEMORAL NERVE is the 
largest of the divisions of the lumbar plexus; it is formed by the 
union of branches from the second, third, and fourth lumbar nerve, 
and is distributed to the integument of the front and inner side of 
the thigh, leg, and foot, to all the muscles of the front of the thigh 
(excepting one), to the iliacus, pectineus, femoral artery, and knee- 
joint. Emerging from beneath the peoas, the nerve passes downwards 
in the ve Letween that muscle and the iliacus, and beneath 
Poupart’s ligament into the thigh, where it spreads out and divides 
into numerous branches, At Poupart’s ligament it is eeparated from 
the femoral artery by the breadth of the muscle, which at this 
point is scarcely more than half an inch in diameter, and by the 
iliac fascia, beneath which it lies. 

Branches,—Within the s pelvis, the anterior crural nerve gives off 
three or four twigs to the ifiscus muscle, and a branch to the 
artery. The latter divides into filaments which entwine about the 
artery, and follow its course downwards in the thigh. Below Pou- 

rt’s ligament the crural nerve becomes flattened out, and divides 
Into numerous branches, which may be arranged into two principal 
groups, superficial and deep. The separate branches of these groups 
are us follows :— 





Superficial Deep. 
Middle cutaneous, Muscular, 
Internal cutaneous, Articular. 


Long or internal saphenous. 
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6a VESSELS AND NERVES OF 
‘The suspensory ligament of the lens—Retziue (Zonnle of 


ite the ora 
= into numerous plate ita fit into the bere ‘between the 
ciliary processes, and when withdrawn carry with them some of the 
pigment which covers those processes. Structurally, it ix found to 
Be of pale longitudinal parallel fibres, which resemble those of 
e ie tieeue. 


Immediately around the circumference of the lens is a triangular 
Co eas Pe about a line and a half in Wang 
is boun u it eeu 3; behind 
yale enaci rane eeltot thie ent oath of tia Dae Li 


VESSELS AND NERVES OF THE GLOBE OF 
THE EYE. 


"The vetels of the globe of the eye are the long, abort, and snare 
clay areca the arti corals rein = 


¢ long ciliary arteries, the 
rt of the sclerotic, and forwards on each side, between 
Frambrane end the, chorcd, to the base of fia clay" 
where each divides into two branches, which form an 
work in the substance of the ciliary processes and iris, The 
ciliary arteries picrce the posterior part of the sclerotic eoat, 
are Lies to the middle layer of the choroid membrane (tusies 
Ruyschiana) 
¢ anterior ciliary are branches of the muscular arteries: 

enter the eye just behind the junction of the cornea and 
and join the anastomotic circle of the iris It is the 
these latter arteries, in iritis, that gives rise to the 
zone round the circumference of the cornea. The of 
the arteria centralis retinw has been already deseribed. 

The nerves of the eyeball are—the optic, two ciliary nerves 
the nasal branch of the ophthalmic, and the ciliary nerves from 
ophthalmic ganglion, ‘The optic nerve Has am Suter Siieati 
tinuous with the sclerotic and derived from the dura mater, a 
inner eheath which it receives from the arachnoid. Between 
ia the subvaginal space, continuous with the subdural space of the 
cranial cavity. 


DEVELOPMENT OF THE EYE. 
The important circumstance to note in connection 


” f the eye ix—that whereas the globe of the pat 
vi ent of ie eye int whereas the 

Titrovas’ Humor ave forined from thoes nal) Ob cn off fre 

Ld 

cornea, anid 








ven 
the anterior cerebral vesicle, and known as the optic pit 
terior part of the eye, including the crystalline : 
iris, is developed from the integumentary structures of the face. 
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ANTERIOR CRURAL NERVE. s7t 


pierces the fascia at its lower third, near the internal eaphena 
vein. It then divides into two twigs, one of which continues on- 
wards to the inner side of the knee ; while the other curves outwards 
to its outer side, communicating in its course with a branch of the 
long saphenous nerve. 

‘he inner branch descends along the inner and posterior border 
of the sartorius muscle to the knee, where it pierces the fascia lata, 
and gives off several cutaneous twi It then sends a small branch 
of communication to the long saphenous nerve, and passes down- 
wards along the inner side of the leg, to which it is distributed. 
While beneath the fascia lata it aids in the formation of a plexus 
ly ualding with branches of the long saphenous nerve and descend- 
ing branch of the obturator. When the latter is large the inner 
branch of the internal cutaneous nerve is small, and may terminate 
in the plexus, or merely give off a few cutaneous filaments. 

The long or internal saphenous nerve inclines inwards to the 
sheath of the femoral vessels, and passes downwards in front of the 
sheath and beneath the aponeurotic expansion which covers the 
sheath, to the opening in the adductor magnus, It then quits the 
femoral vessels, and continuing to descend, passes between the 
tendons of the sartorius and ilis, and reaches the internal 
saphena vein. By the side of the latter it passes down the inner 
side of the leg, in front of the inner ankle, and along the inner side 
of the foot as far as the great toe, being distributed to the integu- 
ment in ite course, 

The branches of the long saphenous nerve in the thigh are—one 
or two to join the plexus formed by the obturator and internal 
cutaneous nerve; and a large branch, the cufaneus patelle, which 
pierces the sartorius and fascia lata at the inner side of the knee, 
and divides into many twigs, which are distributed to the integu- 
ment of the front of the knee. Above the patella this branch com- 
municates with the anterior branch of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous. 
Below the patella it communicates with other branches of the lon; 
saphenous ; the whole of these communications constituting a kin 
of plexus (plexus patellar 

Fhe branches of the Jong saphenous nerve below the knee are 
distributed to the integument of the front and inner side of the ley. 
By one of these branches it communicates with the cutaneous brancl 
of the obturator nerve. 

The muscular branches of the anterior crural nerve supply all 
the muscles of the front of the thigh (with the exception of the 
tensor vagine femoris, which obtains its nerve from the superior 
gluteal) and the pectineus. The branch to the pectineus passes 
‘behind the sheath of the femoral vessels; the branches to the sar- 
torius, three or four in number, arise with the cutaneous nerves, 
and sometimes are supplied by the latter. The branch to the 
rectus enters the deep surface of that muscle. The branch to the 
vastus ecternus follows the course of the descending branch of the 


org MUSCLES OF THE PINNA, 
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pints fo) " and connect the be 
latter are two in number, the the ° 


processus caudatus, and the broad lij it which 
upper mangin of the fibro-cartilage of the tragus to: the and 
completes the meatus. 


proper muscles of the pinna are the— 
Major helici: Antit 
Minor helieis Tnsrcoeraeiaatae 
Tragicus, Obliquus auris. 


The major helicis is a narrow band of muscular fibres situate! 
on the anterior border of the helix. Terie toe SS ee 
and is inserted 
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om PUDIC NERVE. 





coceygeal' nerve, and piercing the coceygeus a second ti: is dlistri- 
buted to the inte, rutint over the dere purtacn of the ence} 

The coceygeal nerve pierves the coccygeus muscle, and unite: 
with the fifth sacral nerve, in which it is lost. 

Each of the anterior cords of the sacral nerves communicates with 
the aympathetic at its as of escape from the sacral. 

SACRAL PLEXUS.—The sacral plexus is‘formed by the union 
of the Inmbo-sacral and the anterior cords of the three upper sacral 
norves and one-half the fourth. The plexus is triangular in form, 
its base corrponding with the whole length of the sacrum, and its 
apex with the lower part of the great sacro-ischiatie foramen. [tis 
in relation behind with the pyriformis muscle, and in front with the 
pelvic fascia, which separates it from the internal iliac yessels and 
the viscera of the pelvis. 

‘The branches of the sacral plexus are— 





Visceral, Pudic, 
Muscular, Lesser ischiatic, 
Superior gluteal, Greater ischiatic, 


‘The visceral nerves are three or four large branches derived 
from the fourth and fifth sacral nerves: they ascend by the side of 
the rectum and bladder; in the female by the side of the 
vagina, uterus, and bladder; and interlace with branches of the 
hypogastric plexus, sending in their course numerous filaments to 
the pelvic viscera. 

‘The muscular branches are one or two twigs to the levator ani; 
an obturator branch, which curves around the spine of the ischium 
to reach the internal surface of the obturator internus muscle ; two 
twigs to the pyriformis; a branch to the gemellus superior ; and a 
branch of moderate site, which descends between the gemelli 
muscles and the ischium, and is distributed to the gemellus inferior, 
qQuadratus femoris, and capsule of the hip-joint. 

The SUPERIOR GLUTEAL NERVE arises from the lumbo- 
sacral near its junction with the first sacral nerve; it passes out of 
the pelvis with the gluteal artery, through the great sacro-ischiatic 
foramen, and divides into a superior and an inferior branch, 

‘The superior branch follows the direction of the superior curved 
line of the ilium, accompanying the deep superior branch of the 
gluteal artery, and sends filaments to the gluteus medins and 
minimus. 

The inferior branch yale obliqnely downwards and forwands 
nthe gluteus medius and minimus, distributing numerous 
ts to both, and terminates in the tensor vagine femoris 








muscle, 


The PUDIC NERVE arises from the lower part of the 








plexus and passes out of the pelvis through the great sacro- 
Pramen below the pyriformis muscle, [t crosses the . 
ischium, and re-entering the pelvis through the lesser sacro-ischiatic 
foramen, accompanies the internal pudic artery along the outer wall 
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radiate the handle of the mallous; and internal, muco 
Darived. fron thacmumagetin ne ot oa types y 
The Spmpene contains three hones, ossicula audittis— 
viz., the malleus, incus, and stapes, 
‘The malleus (hammer) consists of a head, neck, handle (manu- 
brium), and two processes, long (processus gracilis), and short (processus 
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brevis). The manubrium is connected with the membrana tympani 
by its whole length, extending below the central point of that mem=- 
bmne. It lies th the mucous layer of the membrane, and 
serves as a point of attachment to whieh the radiating fibres of the 
fibrous loses converge, The long process descends in the young 
child to fissure of Glaser, gives attachment to the laxator 
tympani muscle; in the adult it is im it measure converted into 
ligamentous tissne, hence it no longer deserves the title of processus 
gtucilis, and Helmholtz proposes to call it processus Folianua, The 
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38 PLANTAR NERVES. 


The external or short saphenous nerve (communicans 
litei, vel tibialis) proceeds from the middle of “ng internal it 
and descends in the groove between the two bellies of the gastroc- 
nemius muscle to the middle of the leg; it then pierces the fascia, 
and, after receiving the communicans peronei, comes into relation 
with the external saphena vein, and follows the course of that vein 
to the outer ankle, to which, and to the integument of the heel and 
ee ete of the foot (cutaneous dorsi pedis externus), it distributes 
branches, 

The POSTERIOR TIBIAL NERVE is continued the 
posterior aspect of the leg from the lower border of the Po] 
musele to the posterior part of the inner ankle, where it divides into 
the internal and external plantar nerve, In the wy of its 
course it lies to the inner side of the posterior tibial artery ; it then 
becomes placed superficially to that vessel, and at the ankle is situ: 
ated to its onter side; in the lower third of the leg it lies parallel 
with the inner border of the tendo-Achillis. 

The branches of the posterior tibial nerve are—three or four 
muscular twigs to the deep muscles of the posterior aspect. of the 
leg, the branch to the flexor longus pollicis accompanies the nutrient 
artery of the fibula; one or two filaments which entwine around the 
artery and then terminate in the integument; and a plantar cula- 
neous branch which pierces the internal annular ligament, and is dis 
tributed to the integument of the heel and inner border of the sole 
of the foot. 

The INTERNAL PLANTAR NERVE, larger than the ex- 
ternal, crosses the paaece tibial vessels to enter the sole of the foot, 
and becomes placed between the abduetor pollicis and flexor brevis 
digitorum ; it then enters the sheath of the latter muscle, and 
divides opposite the base of the metatarsal bones into three digital 
branches ; one to supply the adjacent sides of the great and second 
toe ; the second, the adjacent sides of the second and third toe ; the 
third, the corresponding sides of the third and fourth toe, ‘This dis. 
tribution is precisely similar to that of the digital branches of the 
median nerve in the hand. 

In its course the internal plantar nerve gives off cutaneous 
branches to the integument of the inner side and sole of the foot; 
‘muscular branches to the muscles forming the inner and middle 
group of the sole ; a digital branch to the mner border of the great 
toe; and articular branches to the articulations of the tarsal and 
metatarsal bones. 

The EXTERNAL PLANTAR NERVE, the smaller of the two, 
follows the course of the external plantar artery to the outer border 
of the musculus accessorins, beneath which it se 
branches to supply the adductor pollicis, interossei, transversus pedis, 
and the articulations of the tarsal and metatarsal bones. 
gives branches to the integument of the outei and sole of the 
foot, and sends forward two digital branches t pply the little toe 
and half the next. Its distribution to both skin and muscles corre- 
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OPHTHALMIC GANGLION. ser 
evinces in its distribution to communicate and form small knots or 


ia. 
le chief sympathetic ganglia in the head are four in number; 
namely, the ophthalmic or lenticular, the spheno-palatine or Meckel’s, 
the otic or jold’s, and the submaxi ; three in the neck, 
superior, middle, and inferior cervical ; twelve in the dorsal region ; 
four in the lumbar region ; and four or five in the sacral region. 

Esch ganglion may be considered as a distinct centre, receiving and 
giving branches in four different directions, viz., superior or ascending, 
to communicate with the ganglion above ; inferior or descending, to 
communicate with the ganglion below ; external, to communicate 
with the spinal nerves; and internal,’ to communicate with the 
sympathetic filaments of the opposite side, and be distributed to the 
viscera, 

As regards the spinal nerves it receives as well as gives, the white 
fibres of the sympathetic being derived from the cerebro-spinal 
nerves, 





CRANIAL PORTION OF THE SYMPATHETIO NERVE. 


Cranial Ganglia. 
Ophthalmic, or lenticular ganglion, 
Spheno-palatine, or Meckel’s ganglion, 
Otic, or Arnold’s ganglion, 
Submaxillary ganglion. 


The OPHTHALMIO GANGLION (ciliary; lenticular) is « 
small quadrangular and flattened ganglion situated within the orbit, 
between the optic nerve and external rectus muscle; it is in close 
relation with the optic nerve and generally with the ophthalmic 
artery ; and is surrounded by adipose tissue, which renders its dis- 
rection eomewhat difficult. It is of a reddish-grey colour, like other 
sympathetic ganglia. 

Its branches of distribution are the short ciliary nerves, which 
arise from its anterior angles in two groups; the upper group con- 
sisting of about four filaments ; the lower, of five or six. They 
accompany the ciliary arteries in a waving course, and divide into 
filaments which pierce the sclerotic around the optic nerve to supply 
the tunics of the eyeball, the greater number of them being traceable 
to the iris and ciliary processes. 

Its branches of communication are three: one the long root, 
proceeds from the nasal branch of the ophthalmic nerve and } ins its 
superice angle ; a short and thick branch, the short root, the 
inferior division of the third nerve to ita inferior angle; and a 
slender filament, the sympathetic root, from the cavernous plexus, 
which accompanies the long root to the ganglion. Occasionally the 
ophthalmic ganglion receives also a filament of communication from 

e spheno-palatine ganglion; and sometimes from the abducens 


nerve. 
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MEMBRANOUS VESTIBULE. G25 


Dlood-vessels run. The tunica is transparent and apparent 
structureless, and is thinnest Soe atseatineae tierce 


tact with the osseous wall; it presents towards the cavity of the 
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Dranches of the vestibular nerve. Firmly attached to the wall of the 
utricle, isa small aggregation of crystals of carbonate of lime ; these 
are irregular in shape, and are called otolitha (ear-stones), or otoconia 
(car-dust). The cavity of the utricle is continuous with that of the 
ners benuonatmabiqisvelar canals, but is distinct from that of the 
saccule. 


The lesser sac, called the saccule (eacculus proprius), is spherical 
2k 
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584 “OTIC GANGLION, 


Roots. —The spheno-palatine ganglion gets its motor root fru 
the facial Fath the Vidian nerve, its sensory roots: are the 
spheno-palatine branches of the enperior maxillary, and ite 
pathetic root is derived from the carotid plexus through the Vidi 
nerve. 

The OTIC GANGLION (Arnold's) is 2 small oval-shaped anil 
flattened ganglion, lying against the inner surface of the i 
maxillary nerve, close to the foramen ovale ; it is in i 
With the trunk of that nerve, just at the point of union of the motor 
root ; internally it rests against the ether of the Eustachian tate 
and tensor palati muscle; and posteriorly is in contact with the 
arteria meningea media. ‘It is closely adherent to the intemal 
pterygoid nerve, and appears like a ewelling on that nerve. 

he branches of the otic ganglion are six in number ; two of die 
tribution and four of communication, 

‘The branches of distribution are—a small filament to the tensor 
tympani muscle, and one or two to the tensor palati. 

The branches of communication are—one or two filaments from 
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the inferior maxillary nerve ; one or two filaments from the aurienlo- 
; filaments from the nervi molles of the arteria 
and the nervus petrosus superficialis minor. The 












ve ascends from the ganglion to a small canal situated 
between the foramen ovale and foramen spinosum, and pass. 2 
wards on the petrous bone to the lopii, where it divides 
into two filaments. One of these enters the hiatus and 
joins the intumescent liformis of the facial ; the other passes 
toa minute foramen nearer the base of the petrous bone, and enters 





the tympanum, where it communicates with a branch of Jacobson’s 
nerve. . 
Roots.—The motor roots of this ganglion are the lesser petrosal 


CAROTID PLEXUS. 385 


nerve, a branch of the facial, and filaments derived from the nerve 
to the internal id muscle; the sensory root comes from the 
durtenio:tonpordy aa the sympathetic root from the nervi molles on 
the middle meni re 

The 8! GANGLION (Wharton's) is a small 
round or triangular ganglion situated on the deep portion of the sub- 
maxillary gland, in close relation with the gustatory nerve, and near 
the posterior border of the mylo-hyoid muscle. 

Its branches of distribution, six or eight in number, divide 
into many filaments, which supply the side of the tongue, the sub- 
maxillary gland, sublingual gland, and Wharton’s duct. 

Its branches of communication are two or three from and to 
the gustatory nerve; one from the chorda tympani; two or three 
which form plexus with branches of the hypoglossal nerve ; and 
one or two filaments which pass to the facial artery, and communi- 
cate with the nervi molles from the cervical portion of the 
sympathetic. 

Boota—The motor root of the submaxillary ganglion is derived 
from the hypoglossal ; the sensory root from the gustatory branch of 
the inferior maxillary, and the sympathetic root from the filaments 
which accompany the facial artery (nervi molles). 

CAROTID PLEXUS.—The ascending branch of the superior 
cervical ganglion enters the carotid canal with the internal carotid 
artery, and divides into two branches, which form several loops of 
communication with each other around the artery. These branches, 
together with those derived from the carotid branch of the Vidi: 
constitute the carotid plexus. They also form frequently a smal! 
gangliform swelling at the under part of the artery, which is called 
the carotid ‘The latter, however, is not constant, The 
continuation of the carotid plexus ‘onwards with the artery by the 
side of the sella turcica, is the cavernous 

The carotid plexus is the centre of communication between all 
the cranial ganglia, and, being derived from the superior cervical 
ganglion, between the cranial ganglia and those of the trunk ; it also 
communicates with most of the cerebral nerves, and distributes fila~ 
ments with each of the branches of the internal carotid, to. secompen 
those branches to their ultimate ramifications, The branches whicl 
accompany the anterior cerebral artery at each side, unite upon the 
anterior communicating artery, and according to Ribes form a small 
ganglion, the ganglion of ‘Rika. ‘The existance of this ganglion is 

isputed. 
‘he ophthalmic ganglion communicates with the plexus by means 
of the long branch mie reaches it from the caverns lexue, The 


pheno tine goine the plexus by means of the carotid branch of 
e Vidian. 1e otte ganglion is it into connection with the 
plexus by means of the tympanic nerve and Vidian. 

It communicates with the third nerve in the cavernous sinus, and 
through the ophthalmic ganglion frequently with the fourth in 
the formation of the nerve of the tentorium; with the Gaseerian 
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OARDIAO NERVES. 37 


vertebra, and rests against the inferior thyroid artery. This relation 
is so constant, as to have ‘induced Haller to name it the “thyroid 


ganglion.” 
Ite superior branch, or branches, ascend to communicate with 


Ez superior cervical erica! net ioe. 
fag ade descend to join the inferior cervical gan- 
glee; one of these frequently passes in front of the subclavian 


artery, the other behind it. 
Its external branches communicate with the fifth and sixth 
cervical nerve. 
Fe eee sheratd clean n mpany the in- 
ferior thyroid artery, inferior thyroid plexus sy and tho middle 
cardiac i 


nerve, nervus cardiacus magnus. 

The inferior cervical | Sanglion (vertebral ganglion) is much 
larger than the preceding, and constant in its existence. It is of 2 
eemilunar form, and situated on the base of the transverse process of 
the seventh cervical vertebra, immediatel y behind the vertebral 
artery ; hence itadesignation “ vertebral 

Its s superior branches communicate with * the middle cervical 


oe inferior branches pass some before snd some behind the 
subclavian ian artery, to join the first thoracic ganglion. 

The external branches consist of two sets; one which com- 
municates with the sixth, seventh, and eighth cervical, and first 
dorsal nerve, and one which accompanies the vertebral artery along 
the vertebral canal, forming the vertebral plexus, The plexus 
sends filaments to all the branches given off by that artery, and 
communicates in the cranium with the filaments of the 
plexus accompanying the branches of the internal carotid artery. 

The internal branch is the inferior cardiac nerve, nervus 
cardiacus minor, 

CARDIAO NEBVES.—The cardiac nervesare three in number 
at each side—namely, superior, middle, and inferior. 

The superior cardiac nerve (nervus superficialis cordis) Is 
from the lower part of the superior cervical ganglion ; it descends 
the neck behind the common carotid artery and parallel with the 
trachea, crosses the inferior thyroid artery, and running by the side 
of the recurrent laryngeal nerve, enters the chest. The nerve of the 
right side passes either in front of or behind the subclavian artery 
and along the posterior aspect of the arteria innominata to the deep 
cardiac plexus. The left superior cardiac nerve runs by the side of 
the left carotid artery, and crosees the arch of the aorta to the super- 
ficial cardiae plexus. 

In its course it receives branches from the pneumogastric nerve, 
and sends filaments to the Shyreid gland and trachea. 

le cardiac nerve (nervus cardiacus magnus) proceeds 
froin the middle cervical ganglion, or in its absence, from the cord 
of communication between the superior and inferior ¢ ganglion It 
is the largest of the three nerves, and lies parallel with the recurrent 








thas carbine. oa, and sometimes a carniiec branch frome dhe: 
opastric nerve. Cotnected with the isecmall 
[sometimes wanting), the cardiac ae ‘Wrisberg. +i 


iow close to the right side of the the ductus av 
(aus, ‘The superficial cardiac plexus gives off which pe 
abmg the front of the left to the root of the 


the bifureation of the trachea, above the right pulmonary artery snl 

behind the traneverse portion of the arch of the sorta. “ Tt receive: 

on the right pide, the three cardiac nerves of the sympathetic of the 

nie wide, and the cardiae branches of the right pneumogastrie and 

right reenrrent ne On the left side it receives the middle and 
1 











inforior carvine norven of the aympathetic of the left side ; the eandint 
Irunohow of the left pnoumogastric (excepting the inferior), and 
wvoral cardiac branches from the left recurrent nerve. In other 





word, it # all the cardiac filaments of the sympathetic, 
poounmognatric, and rront nerves, with the exception of the left 
wuperior canting of the aympathetic (nervus superficialis cordie) and 
the inferior cervical cardiac of the | eumogastric, these two 
nerves being destined to the superficial cardiac plexus, 











THORACIC GANGLIA. 389 


‘The ‘exaches of ths deep’ candies: plerus, ‘proceeding frome its 
right and left division, s pase down wanis to join the coronary arteries, 
and outwards to the pi ary plexuses 

From the right division of the plexus the branches proceed 
before and behind the right pulmonary artery. Those which pass 
in front descend upon the trunk of the pulmonary artery to the 
left coronary artery, and help to form the anterior coronary : 


ee itis chatriveted: with the branches of the sorcery artesy 

xus. It is distributed wit e branches e arte! 

a the anterior aspect of the heart. zs 
Th is from the deep cardiac 


e posterior coronary plexus proceed: 
plexus, and principally from its left division. It follows the course 
of the arteries distributed to the posterior aspect of the heart. 


THORACIC PORTION OF THE SYMPATHETIC NERVE. 


The thoracic portion of the sympathetic nerve is the trunk of the 
sympathetic in ite course through the cavity of the thorax. It lies 
by the side of the vertebral column on the heads of the ribs and in- 
tercostal spaces, but at its lowest comes into relation with the 
sides of the bodies of the two last dorsal vertebra, 

The THORACIC GANGLIA (fig. 299 31) are twelve in 
number at each side, They are flattened and triangular, or irregular 
in form, and present the peculiar reddieh-grey colour and pearl 
lustre of sympathetic ganglia in general ; they rest against the heads 
of the ribs, and are covered by the pleura costalis. The first two 
ganglia and the last are usually the largest ; the latter being situated 
on the side of the body of the last dorsal vertebra. 

Their branches are branches of communication and branches of 
distribution, Some ascending filaments from the first ganglion 
assist in the formation of the vertebral plexus. 

The external or communicating branches, usually two in 
number for each ganglion, communicate with the intercostal nerves ; 
of these, one is greyish in colour, and is believed to pass from the 
ganglion to the spinal nerve ; the other, of a white colour, probably 
is spinal in its origin, and is distributed with the sympathetic 
nerves, 


The internal or visceral branches proceeding from the five or 
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from which branches pass off in all directions, like rays from 4s 

centre. Hlenot the entire cheeleine Heche eee 
‘The solar or epigastric plexus receives the great and leet 

splanchnic nerves, the termination of the right = 

nerve, some filaments from the right phrenic nerve, and 

one or two from the left. It forth numerous filaments whici 





Accompany, tinder the name of all the branches given of 

the abdominal sorta. ‘Thus we have derived from the 

us the— 

Phrenic, or diaphragmatic Renal plexuses, 

plexuses, Superior mesenteric plexus, 

Gastric plexus, Aortic plexus, 

Hepatic plexus, Spermatic plexuses, 

eas Tafenor mesenterte plesiin, 





plexuses, 


In connection with the phrenic plexus of the right side, there 
is described a small ganglion diaphragmaticum, which is situated 
near the supra-renal capsule. In this ganglion branches of the right 
phrenic nerve communicate with those of the sympathetic. 

The supra-renal plexuses are remarkable for their large siz 
and fora ganglion, which has received the name of ganglion supms- 
renale, 


LUMBAB GANGLIA. Sor 
The renal plexuses are large, and receive the third splanchnic 


nerve. 

The superior mesenteric plexus has several emall iia at the 
root of the artery; and its nerves, which are whiter ei ote of 
the other plexuses, form a kind of nervous sheath to the artery and 
its branches, 

The aortic plexus is a continuation of the solar plexus down- 
wards on the aorta, for the supply of the inferior branches of that 
trunk ; it receives also branches from the renal plexuses and lumbar 
ganglia. It is the source of origin of the inferior mesenteric plexus 
and part of the spermatic plexus, and terminates below in the 
hypogastric plexus, It likewise distributes branches on the inferior 
‘vena cava. 

The tic plexus is derived from the renal plexus, but 
receives filaments from the aortic plexus, P 

The inferior mesenteric plexus is derived chiefly from the 
aortic plexus, 


LUMBAR PORTION OF THE SYMPATHETIC NERVE. 


The lumbar portion of the trunk of the sympathetic is situated 
on the vertebral column, close to the anterior border of the 
magnus muscle. It ia continuous above, under the edge of the 
diaphragm, with the thoracic portion of the nerve, and below it 
descends upon the sacrum, in front of the anterior sacral foramina, 
to the covzyx, It preents four small ganglia end an intermediaté 


cord. 

The lumbar four in number at each side, of a 3 

yy colour and fusiform shape, are situated on the anterior part of 
the bodies of the lumbar vertebra. 

‘The branches of the lumbar ganglia are branches of communi- 
cation and branches of distribution. 

The external or communicating branches, two or three in 
number from each ganglion, and longer than in the other regions, 
communicate with the lumbar nerves. 

The internal or visceral branches consist of two sets: the 
upper pass inwards in front of the abdominal aorta, and join the 
aortic plexus; the lower cross the common iliac arteries, and 
unite over the promontory of the sacrum to form the hypogastric 
plexus 

The hypogastric plexus is formed by the termination of the 
aortic plexus, and by the union of branches from the lower lumbar 
ganglia, It is situated over the promontory of the sacrum, between 
the to cone arteries, and bifurcates infersny) into two 
lateral portions, inferior hypogastric Plexuses, which communi- 
cate with branches from the third and fourth sacral nerves, It 
distributes branches to the viscera of the pelvis, and sends filaments 
which accompany the branches of the internal iliac artery. 
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OF SENSE. 













instruments by which the animal fra 
ith surrounding nature, are five in numt 
within the head ; viz, the appars 
tuste; the remaining organ. that 
lent in the skin, aud distributed over the surface 





THE NOSE AND NASAL FOSS. 


of nv I consis esuntially of two parts: one exter: 
i the other internal, the nasal fossa. 

The nee isthe tranyular pyramid which projects from 
fentie of the face, immediately above the upper lip. Superierly 
1 connected wath the forehead by means of a narrow bridg 
family, preents two openings, the nostrils, which overhang 
tmouth, ail are wo constricted that the odour of all substanees im 
He recenved by the nose before they can be introduced within ¢ 
hips The soptum between the openings of the nostrils is ealled 1 




















FIBRO-CARTILAGES OF THE NOSE. $93 


columns, Their entrance is guarded by a number of stiff hairs 
(vibrissz) which project acroes the openings, and act as a filter in 
preventing the introduction of foreign substances, such as dust or 
insects, with the current of air intended for respiration. 

The anatomical elements of which the nose is composed are : 
1. Integument. 2, Muscles, 3 Bones. 4. Fibro-cartilages, 5. 
Mocons membrane. 6 ‘Newels and ar ack ay 

1. The integument forming tip (lobulus) wings of 
the nose is extremely thick and dense, 20 as to be with dit ley 
separated from the fibro-cartilage. It is furnished with an abundance 
of sebaceous glands, which, by their oily secretion, protect the 
extremity of the nose under alternations of temperature. The seba- 
ceous matter of these glands becomes of a dark colour near the 
surface, from altered secretion, and also from attraction of the car- 
bonaceous matter floating in the atmosphere; hence the spotted 
appearance which the tip of the nose presents in large cities, "When 
the integument is firmly compressed, the inspissated sebaceous 
secretion is squeezed out, and faking the cylindrical form of the 
excretory ducts of the glands, has the appearance of small white 
maggots (grubs ; comedones) with black heads. 

2. The muscles are brought into view by reflecting the integu- 
ment ; they are the pyramidalis nasi, compressor nasi, dilatator naris, 

_ levator labii superioris aleque nasi ‘and depressor ale nasi, They 
have been ly described with the muscles of the face. 

3. The bones of the nose are—the nasal, and nasal processes of the 


the— 


Fibro-cartilage of the septum, 
Two lateral fb jlages, 
Two alar fibro-cartilages. 

The fibro-cartilage of the 
septum, somewhat tri 
in form, divides the nose into 
its two nostrila. It is connected 
above with the nasal bones 
and lateral fibro-cartil 3 be- 
hind, with the ethmoidal sep- 
tum and vomer; and below, 
with the palate ‘procesees of 





the superior maxill bones: 
e an 
columna move freely on the fibro-cartilage of the septum, being but 
nected, te fromt, with the Sbro-cartilage of the septum ; above, with 





504 NASAL FOSSZ. 


tba: nasal ones; Behind with ‘the case Sitnvane 
uacillary. bonis anil Bolom iti Oha'alet? — 
‘Alar lower Interal a 





Fibro- Each 
these cartilages is curved so as to See anes ‘the walls of tle 
nostril, to which it forms a kind of rim. syne jis loess 
connected with the same part of the he paebarescred ae form te 
columna. It is expanded and thick ne Oe pete fo 

constitute the lobe; and on the side makes a curye 
with that of the ala. This curve is Te dow 
se the direction ¢ posterior border of the ala by threes 
(sesamoid cartilages), whid 


mall fibro-rartila \ plates 
pendages o' ro-cartilage. 
whole of rtilages are connected with each othe 
4 the bones, «y.ye sm, whi from its membnass 
tructure, permits 
trocinmak motion existing 
them. 
The lower ji 


herent; it resembles te 
se the the ear, 

5. The Pee tee men 
brane, lining the interit 
of the nose, is continaow 
says pg e 
and with the pituitay 
membrane. of the nasi 
fosse within. the 
entrance of the nostrils itis 
provided with the orbrist, 

6. Vessels and Nerves.—The arteries of the nose are—the laten! 
nasal from the facial, and the artery of the septum from the superitt 


coro! a 
Rane afe—the facial, infra-orbital, and nasal branch of the 
ophthalmic. 








NASAL FOSS. 


To obtain a good view of the nasal fossa, the face must be divided 
through the nose by a vertical incision, a little to one side of the 
middle line. 

The nasal fossw are two irregular, compressed cavities, extending 
backwards from the nose to the pharynx. ‘They are bounded supe 
riorly by the lateral cartilages of the nose, and by the nasal bones 
ethmoid, and sphenoid ; inferiorly by the hard palate; and, in the 
middle line, they are separated by a bony and fibro-cartilaginous 


APPENDAGES OF THE SKIN. 6x7 


horizontally. The central part i jarent, and 
isch ec pete clare 
Lreaks up in it into a muber of minute pale fibrils, 





e are h of the skin, identical in for 
mation with the e} dears ae hiek ts are & A nuil is eon- 
ex oni iu dciercid lemtacege acre and by means 
of a thin margin or root in a fold of the derma, which is nearly 
fines in and acts the part of a follicle to the At 
bottom of tl pci a the ela aes a cigs a8 8 ieee re 
whic luce the margin of the root, and, by a successive forma~ 


parapet ppemeeeprepreiy: mn 
mi 


Th 

its 

and consequently less vascular than il farther 

on, This patch of papille is bounded by a semilunar line, and that 
of the nail coverin, a6 eg igi oleae aa eee to 

Tangitadinal nad plait, whiel are exceed ate ae 

which are ex: vascular, ve a 
Unt of redn fo the nail, "These plattlike parillts ot the decoon 
are well caleulated by their form SS ee 


i istine! 
apparent at the nail be forcibly detached, the laminw may be 
seen in the act of parting from the grooves of the papilla. It is this 
structure that gives rise to the ribbed appearance of the nail. The 
papillary substance of the derma which produces the nail is con- 
tinuous around the circumference of the attached per of that organ 
with the derma of the surrounding skin, and the horny structure of 
the nail is consequently continuous with that of the epidermis. 

HAIRS are horny ap; of the skin, produced by the invo- 
lution and subsequent evolution of the epidermis; the involution 
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and an inner layer. 
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are 
stri lar bre. ‘These arise from the super of the 
on tp ay nie into the ona of te ower part of the 
illicle, Low sebaceous gland. are placed on the 
towards which the hair slopes, and en os contraction erect the 
‘Tie colons of the hair ike hat of the eetionote ia 
ir, Li at ii is, it to 
ment deposited in the central eal pelos 
— AACEOUH (ae! by pee in the — ned 
the derma, and present complexity, from. 
pelted (lands In ete mata tei 


E 


sebaceous 

consisting of glandular vesicles which 

Sahu nose someon erareeep trsefiene Got taden ater arenet 

course, into the hair follicle. In the sealp there are two of the glands 

to each hair follicle. On the nose and face the glands are of large size, 
associated with small 


and constant 

hair follicles, “In the meatus auditorius a 
the cerwminous glands are also large ; 
in the eyelids the cilia are pple 
like other hairs with sebaceous glands, 
but aa: Malton eendazae ae 
regarded as belonging to this class, The 
excretory ducts of sebaceous glands 
offer some diversity in different parts 
of the body; in many situations they 
are short and straight, in others, as in 
the palms of the hands and soles of the 
feet, where the epidermis is thick, they 
assume a es course. The sebaceous 
ducts are lined by an inversion of the 
epidermis, which forms a thick und pio, 442 —A sobacoous gland: 


f 
i 





funnel-shaped cone at its commences — The gland vesicles aad 


ment, but soon becomes uniform and jus f gla (ollisle of « downy 


ys 
all parts of the , but are most abundant in the akin of the face, 
= in those situations which are naturally exposed to the influence 
of friction, 

‘The sebaceous substance when it collects in inordinate quantities 
within the exeretory ducts becomes the habitat of a remarkable 
parasitic animal, the steatozoon follicutorum, j 

The SUDORIPAROUS or SWEAT GLANDS are situated 
deeply in the corium and also in the subcutaneous areolar See 
where they are surrounded by adipose cella, They are emall 







Foo. p55 tudortparoan eect acts Ree 
‘1, Convoluted portion, Excretory dict. 


transverse furrows, which intersect the ridges from 

The efferent duct and tubuli of the Reprint po ns 
by epithelium: eons of one or more strata of 7 
cells are pigmented. In some of the largee sae 0 
layer of unstriped muscular fibre is found in the 
oft glade” Aga vero tas lace 
of the Is. view 

fly separating the epidermis of portion, of 


I | 








( 60) 


| PART VII. 


SPLANCHNOLOGY. 


‘Tsar part of the science of anatomy which treats of the viscera is 
named mae, from the Greek words orhdyxvoy, Vitous, and 
Dayor. ¢ viscera of the human are situated in the three 
great internal cavities: cranio-spinal, thorax, and abdomen. The 
viscera of the cranio-spinal cavity, namely, the brain and spinal 
cord, with the principal organs of sense, have been already described, 
in conjunction with the nervous system. The viscera of the chest 
are central organ of circulation, the heart; the organs of 
respiration, the lungs; and the thymus The abdominal 
viscera admit of a subdivision into those which properly belong to 
that cavity—vix, the alimentary canal Hvery pasereas, opleen, Eli 
‘nays, and vapresrendl capenleas ‘sie tows of tim patvia tt bli dar 
ra internal organs of generation. 


THORAX. 


'The thorax is the conical cavity situated at Pema part of the 
trunk of the body ty ies narrow abov bi below, and is 
bounded in front, ¢ sternum, six superior costal cartilages, 
ribs, and intercostal muscles; laterally, by the riba and intercostal 
muscles ; and, behind, by the ribs, intercostal muscles, and vertebral 
eS as oes as Ke PS, oe a mole ie first 
1 vertebra ; superiorly, by the rib at aide, tl 
part of the sternum in ‘ont tnd the fit dora vertebra bela 
and, inferiorly, ¢ diaphragm. superior ming of the 
See ere Hila woth fellaving paris, nahale User sect 
aterno-th id, longus colli m ; the remains of the thymua 
gland ; the trachea, msophagua, and thoracic duct ; left carotid, left 
subclavian, innominate, superior intercostal, and interval mamtuary 
arteries; the right innominate and inferior thyroid veins; 
the pneumognstric, cardiac, left recurrent 1, plenty and 
sympathetic nerves; the anterior division of the first dorsal nerve ; 
28 














0 LACHRYMAL APPARATUS, 


loosely applied and para neee i mm the berets of the eyeboll; 
it is lreely supplied witl an irre; P plexus 
Oh veers. "Thee vermis ars soollly. dlattsytabeen teney teed 
the sub-conjunctival tissue, by the latter radiating in nearly straight 
lines from the circumference of the cornea, and by their not ghding 
over the surface of the sclerotic on pressure. ‘he selerotic em 
junetiva consists of stratified epithelium with an elastic besement 
ar ae bral thick, and red presente 
e palpebral conjunctiva is thick, opaque, 3 it 
al papilla on its surface, and vata resembles ordiny 
mucous membrane in structure. It consists of several layers 
nucleated epithelium, a basement membrane, and elastic submmcow 
tissue ; in the latter, numerous simple follicles are found, and new 
the reflected portion, certain racemose glands, similar im structure 1 
the Seton y gland. 

Between the eyelids and ball of the eye the conjunctiva formss 
upper and lower fold, which are called the superior and inferior 
be aap folds (retro-tarsal a ia ; itis in these that minute foreign 

es frequently become lodged. 

‘The caruncula is the small reddish body which 
occupies the lacus lachrymalis at the inner canthus of the eye. In 
health it presents a bright pink tint; in sickness it loses its colour 
and becomes pale. It is studded with fine hairs, and consists ofa 
dozen racemose sebaceous glands, with some few fat cells inter 
mingled. 

Immediately to the outer side of the caruncula is a slight ome 
cature of the cunjunctiva, called plica semilunaris ; it is simply a 
fold of conjunctiva, and is the rudiment of the third lid or mem- 
brana nictitans of birds. 

Vessels and Nerves.—The ver and other appendages of the 
eye are supplied with blood by the nasal, palpebral, and 
branches PP the ophthalmic, and the angular branch of the facial 
artery. The nerves are derived from the facial and fifth nerves. 








LACHRYMAL APPARATUS. 


The lachrymal apparatus consists of the lachrymal gland with its 
excretory ducts ; the puncta lachrymalia and lachrymal canaliculi; 
the lachrymal sac and nasal duct. 

The lachrymal gland is situated at is Sppee end and outer part 








of the orbit, in a depression of the or plate of the frontal bone, 
with the periosteum of which bone it is connected by fibrous bands; 
by its under surface it is in relation with the globe of the eye, and 





It is oval in shape, about 


the superior and external rectus muscle: ‘ 
on its upper and con- 


three-quarters of an inch long, conv 
cave on its under surface, The anterior portion is frequently 
separated from the rest by a slight depression, and is then de- 
scribed as the palpebral portion; it is situated in the upper eyelid, 
and extends downwards to the superior margin of the tarsal ‘carti- 














HEART. 643 


and below, to the tendinous portion of the diaphrgm. Where it 
encloses the great vessels it is prolonged on them for some distance 
in a tubular form, and at length becomes lost in their outer coat. 
‘The vessels which are partly covered by it are eight in number, 
namely, the aorta, superior vena cava, pulmonary veins, and 
right and left divisions of the pulmonary artery, The serous mem- 
brane invests the heart with the commencement of its great vessels 
as high as the arch of the aorta, and is then reflected upon the in- 
surface of the fibrous layer. 

In intimate structure the fibrous layer is composed of strony 
interlacing fibres, the serous layer consisting of a thin stratum o! 
elastic tissue di: in a network, adherent by one surface to the 
fibrous layer, and smooth on the free surface, where it gives support 
to asingle or double Jamina or tesselated lee. The bag of 
the pericardium has few vessels and nerves, the latter being derived 
from the phrenic and recurrent branch of the right pneumogastric, 


HEART. 


formed princi) y by the right ventricle, and partly by the left; 
the tower or right border, formed chiefly by the right auricle i thin 
and longer than the left border; the latter is formed by the left 
ventricle, and is thick and rounded. Surmounting the ventricles 
are the corresponding auricles, whose auricular appendages are 
directed forwards, and slightly overlap the root of the pulmonary 
artery. The pulmonary artery is the large anterior vessel at the 
root of the heart; it crosses obliquely the commencement of the 
aorta. The heart consists of two auricles and two ventricles, which 
are respectively named, from their position, right and left. The 
right is the venous side of the heart; it receives into its auricle the 
venous blood from every part of the body, by the superior and in~ 
ferior cava and coronary sinus, From the auricle the blood passes 
into the ventricle, and from the ventricle through the pulmonary 
artery to the capillaries of the lungs From these it is returned ax 
arterial blood to the left auricle ; from the left auricle it into 
the left vent and from the left ventricle is carried through the 
aorta, to be distributed to every part of the body and again returned 
to the heart by the veins This constitutes the course of the adult 
circulation, 

‘The heart is best studied in situ. If, however, it be removed 
from the body, it should be placed in the position indicated Wy the 
above description of its situation. A transverse incision should 











60a GLOBE OF THE EYE. 


GLOBE OF THE EYE. 


The globe or ball of the eye is irregularly spheroidal in form 
having the segment of a smaller sphere (the cornea) projecting from 
it anteriorly, and being slightly flattened behind. "Its transverse 
diameter is an inch, its antero-posterior and vertical diameters hei 
4 little short of this (.96 in.), Around the eyeball is a ined 
fascia which separates it from the fat of the orbit, and enabiles it 
move smnoothly; this is the so-called tunica vaginalis oouli, ot 
capnule of Tenon; it is pierced by the tendons of the straight asl 
oblique muscles, and is connected with the sclerotic by means d 
delicate fibrous threads. 

The globe of the eye is composed of a strong external fibre 
coat, called the sclerotic, with its clear anterior portion, the comma: 
4 middle vascular and ‘pigmentary covering, the chorofd, which & 





of the vitreous humour, 24. 
y, Bacillary and molecular layers of the retina. 


also continued forwards to form a partition, the iris > and an internal 
nervous tunic, the retina. It encloses certain refracting media, far 
the purpose of bringing rays of light to a focus on the retina ; thes 
are the vitreous and aqueous humour, and the erystalline lens. 
Exrernat Tuntc.—Sclerotic.—The sclerotic (oxAnpds, hard) form: 
the outer covering of the posterior four-fifths of the globe of the 
eye. It is continuous posteriorly with the outer sheath of the optic 





















nerve derived from the dura mater, and is pierced by the ciliary 
nerves and arteries. Anteriorly its fibres are continuous with th 
transparent ones of the cornea. It is thie behind, but is 








the tunica albuginea ; 
extent by the conjunctiva, and by re 
gives occasion to the common expre: 





on, “the white of the eye 


CORNEA. 603 


In structure the sclerotic is found to consist of white fibrous tissue, 
with some few clastic fibres and a great number of stellar nucleated 
cells ; the fibres are arranged in bundles which run both longitudi- 
nally and transversely, the superficial layers being chiefly longitu- 
dinal. The inner surface of the sclerotic is in contact with the 
choroid, and is connected to it by means of numerous threads of 
fibrous ‘tissue and by small vessels; these being tinged with the 
pigmentary matter of the choroid have a brown appearance, and 
ence the term membrana fusca is applied. At the entrance of the 
optic nerve a thin cribriform lamella, lamina cribrosa," takes the 
plus of the sclerotic ; it is pierced by a number of minute openings 
for the passage of the nervous filaments, and in the centre by a 
larzer opening called porus opticus, for the entrance to the eye- 
ball of the arteria centralis retin. 

The cornea (corneus, horny) is the transparent Prominent layer 
which constitutes the anterior fifth of the globe of the eye. It is 
circular, concavo-convex, and resembles a watch-glass. en ex- 
amined from the exterior, its vertical diameter is seen to be about 
one-sixteenth shorter than its transverse, in consequence of the 
overlapping above and below of the margin of the aclerotic ; on the 
interior its outline is circular. It is continuous with the sclerotic, 
and is connected with the iris, choroid, and ciliary processes. The 
thickness of the cornea is from gy to zy of an inch; it is generally 
the same throughout, except at the outer edge, where it becomes a 
little thinner. 

Structure.—The cornea is divisible into four layers; these are, 
1. Conjunctival epithelium ; 2. Anterior elastic lamina; 3. Cornea 
propria; and 4. Membrane of Descemet or Demours. 

‘he first of these has been already described. The anterior 
elastic lamina is a transparent and apparently structureless laver, 






having an average thickness of from g7yq to of an inch; itis 
highly elastic, shreds of it curling up immediately when detached. 
It is connected with the next layer by fine threads which run into 





the substance of the latter. The cornea propria forms the bulk of 
the cornen. It consists of numerous layers of delicate transparent 
files, which are continuous externally with those of the opaue 
eclerutic. The fibres are collected into bundles, separated from each 
other by a ground substance similar to that in other connective 
tissues. Between the strata nucleated cells are found, which freely 
anastomose with each other, and appear to be stellate in sections 
mavle parallel to the surface of the cornea. The cells lie in spaces in 
the zround substance, which correspond to them accurately in size 
and shape. The spaces can be easily made out by painting the tissue 





with nitrate of silver ; they are generally held to be lymph channels, 
The membrane of Descemet or Demours forms the posterior layer 
of the cornea, and lines the chamber of the aqueous humour; it 


* The lamina cribrosa is asertbed oa the continnation of the sclerotic, 





traced inte the choroid. 
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Internally, it ix in simple contact with the retina It is pierce’ 
prmterively for the passage of the optic nerve, and is connected ante 
florly with the iris, is at Fyutteea ta we 
corm anil welerotic, 








RIGHT VENTRICLE. or 


tricuspid and semilunar ; and a muscular and tendinous apparatus 
belonging to the tricuspid valves. They may be thus arranged :— 
Auriculo-ventricular opening, Tricuspid valve, 
Opening of the pulmonary pee! Semilunar valves, 
Chordm tendinem, 
Columns: carnew. 


The anticdleVanteseHles pee Om) 14 eaIeCeL Ey (8 fibrous 
ring, covered by the lining membrane (endocardium! 
It = opening of communication between the ri; 
ventricle. 

‘The opening of the pulmonary artery is situated at the sum- 
mit of the conus arteriosus, close to the septum ventriculorum, on 
the left side of the right ventricle, and upon the anterior aspect of 


the heart, 

valve is formed by three triangular folds of the 
lining membrane, strengthened by a thin layer of fibrous tissue, 
onctlgy tad by Sesh, shen aaa bnteas sere aes ie 

ning ; and by les and apices which are 

Hee attachment to a number of slender tendinous cords, ‘alled. 
chorde tendinee. The chordx tendines are the tendons of the 
thick muscular columns (columna: carnee) which stand out from the 
walls of the ventricle, and serve as musclesto the valves. A num- 
ber of these tendinous cords converge to a single muscular attach- 
ment. Of the three segments of which the valve is comy ‘one is 
placed anteriorly, and 1s connected with the anterior wall, a second 
1 placed against the posterior wall, while the third lies between the 
surkale pete open and the commencement of the pulmon- 
ary geen ; the first of these is attached by means of chord tendinew 
to'n papillary muscle springing from the anterior free wall of the 
eavity, the second is attached in like manner to a papillary muscle 
on ths posterior wall, while the thin {s connected directly by: ite 
chordw tothe ventricular septum, Between the bases of these three 
flaps small intermediate folds are usually found, The chords ten- 
dinew are uttached not only to the ins of the valve segments, 
but also to the base and outer or ventri surface ; there are none, 
however, attached to the inner surface, over which the Howipest 
in its course from the auricle to the ventricle, so that this surtace is 
smooth throughout, and friction is thus lessened. The tricuspid 
valves prevent the regurgitation of blood into the auricle during the 
contraction of the ventricle, and they are prevented from being 
themselves driven back by the chords tendines and their muscular 
attachments, 

‘This connection of the muscular columns of the heart to the valves 
has caused their division into active and passive. The active valves 
are the tricuspid and mitral; the passive, the semilunar and 
coronary. 

The columns carnez (fleshy columns) is a name expressive of 
the appearance of the internal walls of the ventricles, which, with 
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Fr6, 330.—Anterior segment of a transverse tissues, and a fe 


fon of the globe of the eye, sven from colour is the 

Sines “Dieters hector clot ie the. seeale Bae 

sclerotic, choroid (the dark layer), and retina. P > 

2. Pupil’ 3 Iris, the surface presented to nected with the choroid ani 

view in this section being ee ae sclerotic; by its inner it 

Sun Sroscey gS Te wlloped antler forms the bot of a ci 

cular opening ealled ths 
pupil; its anterior surface looks towards the cornea and is free ; ils 
‘posterior, looking towards the ciliary processes and lens, is in cnn- 
tact with them throughout greater part of its extent. ‘The stroma of 
the iris consists of fibres of counective tissue intermixed with cells, 
the former being arranged radially towards the pupil and cireularly 
near the outer margin. 

‘The muscular tissue is of ba teet variety. It consists of two 
sets of fibres, one of which is di: reularly round the aperture 
of the pupil, so as to form a sphincter, the contraction of which will 
diminish the size of the opening; the other eet is gathered into 
numerous bands which radiate from the pupillary margin to the cir- 
cumference, and serve by their contraction to dilate the pupil. 

The pigmentary layer, situated on the posterior surface of the 
iris, is of a deep purple tint, and hence has received the name of 
uyea (like a grape); it is continuous with the inner layer of the 
choroid. 

On its anterior surface the fibres of the iris have mingled with 
them some elastic fibres continuous with those of the membrane ¢ 
et, and are so arranged as to produce a festooned appearanc 
festoons are very distinct in the eye of the ox and she 
they form the ligamentum pectinatum. The epithelial cells of 
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In the fertus a delicate vascular membrane closes in 
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68 RETINA. 


RET} eye freak is of rire it 

it it eS Of me ane 

imma mbammeanaaregec re ee ph 
of the retina, nearly in the axis of theere 
is a spot of a golden-yellow -calonp—esas 


of about yy of an in 
of ainch, In the middle of this iss 
ni pated beso sim my where, the re 


Pio. 332-—Colla of the Par of the choroid is seen through, 
gpa has the appearance of being a foramen, 
and was so described Ay Secor? This is the most sensifiv 


spot of the retina, and being placed nearly in the axis of theese, 





Fra. 333,—Vertical section. of the coats of the oye at 
the point of entrance of the optic narva, 4 Retina. 
 Choroid. 7, Sclerotic. g. Outer sheath of the 
Optic norve, “A. Fibres of the optic nerve. & Cen- 
tralartery of the retina, &, Its point of subdivision. 
1. Lamina eribrosa, 





breakin; uy into 
branches. This is the only part.of the retina from which the power 
of vision is absent, The retina is thickest posteriorly in the imme- 

diate vicinity of the opti 


Fo. 334.—Bacillary 
layer of the retina, 
seen from theouter 
surface, 1. In the 
yellow «pot. 2, In 








Theme od sures only yg of an inch. 
of the yellow pet Structure. —The external 
3 Near layer of the retina (bacillary 








layer) was formerly called 
Jacob's membrane, from its 
having been described by Dr. Jacob; it consists of a number of 









inner extremities, called cones, ‘The rela ion. of rods 
and cones differs in different parts of the retina—thus, in the yellow 
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‘on the opposite side, one being placed on the left wall of the ven- 
fricle, the other sé the juncting af the septum ventriculorum with 


the ape wall. 
th Cera ei retin obea eee een Se 

\e 01 ¢ those of artery ; are similar in 
peeucturel anda aetactils EA Atn Tae nad bomen wnat ci 
aorta is connected with the ventricle, nodule in the centre of 
each fold is larger than those of the pulmonary valves, and it was 
these that Arantius i ‘ly described ; but the term corpora 
Arantii is now applied indiscriminately to both. The fossa be- 
tween the semilunar valves and the cylinder of the artery are larger 
than those of the pulmonary artery, and are called the sinus aortici 
(sinuses of Valsalva). 

‘The part of the ventricle which leads upwards to the aorta is 
sometimes described as the aortic vestibule or conus arteriosus ; 
its surface is smooth from the absence of columna: carne, and from 
its walls containing a large amount of fibrous or fibro-cartilaginous 
tissue it does not collapse when the heart empties. 


Position of the Heart in Relation to the Chest Wall. 


‘Two-thirds of the heart lie to the left of the middle line, only the 
right wean to the right of it; its extreme limit to the right is 
about one inch from the border of the sternum, and to the two 
anda half inches from the edge of that bone. The upper margin of the 
auricles nds to a line drawn from the se right to the first 
left intercostal space. ‘The right auricle lies behind the lower part of 
the sternum, its outer ed; ing situate ut about an inch to the 
outer side of the right border of the bone. The left auricle lies on 
the left of the sternum, in a line running from the second left inter- 
costal space to the upper border of the fourth left cartilage. The 

ight ventricle ex! is from the third to the sixth cartilage of the 
left side near the sternum, the part nearest the surface being the 
conus arteriosus. The left border, formed by the left ventricle, may 
be defined by a line curved to the left, and extending from the edge 
of the sternum in the third left intercostal space, to the fifth space 
at about three and a half inches from the middle line. The apex of 
the heart, also formed by the left ventricle, is situated behind the 
fifth intercostal space, about two inches below the nipple, and half 
an inch to its inner side. The right auriculo- lar opening 
(tricuspid valve) corresponds to the middle of the sternum, on a line 
with the fourth costal cartilages, The left awriculo-ventricular 
opening (mitral valve) lies behind the third intercostal space of the 
left side at about an inch from the sternum. The pulmonary opening 
(pulmonary semilunar valves) is to the left of the sternum, on 
a level with the articulation of the third cartilage. The aortic open- 
‘ing (aortic semilunar valves) is placed lower than the pulmonary, and 
to the upper edge of the third intercostal space close to the 
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sternum. The valves are so situated that the mouth of a: 


side will cover a portion of them all (Bolden), A needle introdsct 
into the second itercostal space close to will pierce 
first the pleura and lung, then the pericardium, and the ascend. 
ing aorta; introduced into the third, fourth, or fifth ‘is will, 
after piercing the ploura and lung, enter the right auricle of the heat 





Position of the heart in relation to the chest walls, 14. Tnnomiests yesh 
a0. e,¢ Venn cava superior. va, Right uncle, Law Left saree 
vo Right ventricle. i «, Left ventricle, 





STRUCTURE OF THE HEART. 


The heart is covered externally by a delicate serous membrane 
the pericardium, and is lined within by another serous memlbnins, 
the endocardium ; its walls consist for the most part of soneuular 
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fibres, but with these there is a certain amount of fibrous and fibro- 
cartilaginous tissue, especially about the base and around the auriculo- 
ventricular and arterial openings. 


Muscular Structure. 


Dr. Pettigrew, in the Philosophical Trowactiona for 1864,_ ‘Th 

Door dows thet the wall of the wantciee seay a died ieee 

seven layers, the fibres of which differ in direction, ‘Tho fibres of 
eK 


8 from one ventricle 
to the other, ‘At the apex the fibres are t) round like a scroll 
or whorl, and then the external fibres enter into the interior of the 
BaTige and nome of an on contigaes ete = bal mus- 
culi papillares, others witl innermost layer of spinal fibres. 
‘The Alves from the back and front of the ventricle enter the 
‘in two different bundles, so that the whorl is composed of a double 
set of fibres twisted round each other something the fingers of 
the two hands when they are folded over each other and closed. 
Auricles,—The muscular fibres of the auricles are disposed in three 
sets—transverse, and circular. The transverse are most ex- 
ternal and ext over both cavities entering the septum. The 
spiral are attached at each extremity to the auriculo-ventricular 
rings; they are looped and irregular in their arrangement, and are 
common to both auricles. The circular begin at the apex of the 
appendix and are continued on to the body of the auricle ; they have 
on their interior a number of fibres which are arranged longitudin- 
ally. The circular fibres belonging to each auricle are distinct from 
those of its fellow, Other fibres surround the entrance of the venm 
cay and pulmonary veins and are continued for some distance along 
these ran 
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and the fibres are smaller, and have no 
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nucle! are seen, 
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markable for their numerous branches and frequent anastomoses, 
and are formed by the union of distinct cells joined end to end. 
ater (equentiy occas gual ey roanlanwiastaoe geeiy St 

e. uently contain which are multi- 
Tied in atey emetic of the shir ‘ 

‘The auriculo-ventricular valves are composed of two layers of 
endocardium, connected in the body of the valve by areolo-fibroue 
tissue, mingled with a network of elastic fibres; towards the edges 
of the valve, the two layers become blended with each other, and 
form a single membrane, ‘The chord tendinem consist of a fasci- 
culus of tendinous fibres invested by a thin layer of endocardium. 
‘The semilunar valves are composed of a thin stratum of elastic and 
areolar tissue, the elastic tissue forming a fine network in the eub- 
stance of the latter, asia thi freq) atinte king invested shy a single 
or double layer of epithelium. 

Vessels and Nerves.—The arteries of the heart are derived from 
the left and right coronary; the be ptr form a fine network 
m 


withers reeset oS ae uals the veing accom- 
the ‘ies, and empty themselves by the common 
Tels ints the Sight aaviah) the. votes tacit or” veais ThcGad 


discharging their blood directly into the auricle. The semilunar 

valves are an exception to the rest of the valves of the h in 

having no blood-veesels, Lymphatic vessels are scanty in the bag 

of the pericardium, but numerous beneath the visceral layer; 

they follow the grooves of the heart, und terminate in the glands 

here a the arch of the aorta, and upon the bifureation of 
trac] 


The nerves of the heart are numerous, and derived from the 
cardiac plexuses, which are formed by filaments from the sym- 


nervous filaments partly accompany the vessels, partly cross their 
course, anastomove with each other at acute angles, and pierce the sur- 
face of the heart to reach its substance and the endocardium. The 
nerves are grey, being composed of fine pale fibres, a few only of the 
nerves containing in addition an admixture of nucleated fibres, 
ere the nerve filaments intersect each other there are minute gan- 
glionie eared which receive the name of ganglia aetna 
Size and Weight of the Heart.—Roughly stated, the heart is 
about equal in size to the closed fist of the individual ; it measures 
about five inches in length, three and a half in greatest width and 
two and a half in greatest thicknesa. The average weight of the 
heart in the male is ten to eleven ounces, and in the female about 
nine ounces, 


Fetal Heart and Fetal Circulation. 


Fetal Heart.—At the time of birth the heart is large in pro- 
portion to the size of the body ; the walls of the two ventricles are 
of nearly equal thickness, and are relatively thicker than in adult 
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of the tragus ; and those of the fibro-cartilage, which serve to i= 
serve its folds and connect the opposite margins of the fissures 
latter are two in number, the ligament between the concha ani 
processus caudatus, and the broad ligament which extends fram the 
upper margin of the fibro-cartilage of the tragus to the helix, ani 
completes the meatus. . 

‘The proper muscles of the pinna are the— 





Major helicis, Antitragions, 
Minor helicis, ‘Transversus nuriculim, 
Tragicus, Obliquus auris, 


‘The major helicis is a narrow band of muscular fibres situated 
on the anterior border of the helix. It arises from the spine of the 
helix, and is inserted 
into the anterior border 
of that fold. 

‘The minor helicis i 
placed upon the anterior 
extremity (crus) of the 
helix, at’ its commence- 
ment in the fossa of the 
oie 

¢ tragicus isa thin 
quadrilateral layer of 
muscular fibres, situated 
onthe tragus, and having 
a vertical direction. 

The antitragicus 
arises from the antitre- 
gus, and is inserted into 
the posterior surface of 
the ‘processus caudatus 
of the helix, 

The transversus 
auriculm, partly ten- 
dinous and partly mus 
cular, extends ~ trans- 
1,1. Helix. 2. versely from the con- 
peessuscaudati® verity of the concha to 
that of the helix, on the 
posterior surface of the 














zr. Anttragua, clsura intertrugica. 13 : 
ihisas sucess? ca Ateuese ceisias’ ay PINS ‘ 
Retrahons anriculam. | 16. Major helicis muscle. ‘The obliquus auris 


17. Minor helicis, cus. a9, Antitragicus, 


(Tod) is a small band of 
fibres passing hetween the upper part of the convexity of the concha 
and the convexity ly above it, 

Dissectio n the recent tempora 
meatus may be examined by cutting awa 








bone the external auditory 
with the saw the squamouis 
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portion of the bone in front of the fissure of Glaser, and then remov- 
Ing with bone forceps the anterior wall of the meatus, excepting the 
portion which supports the membrana tympani. 

The MEATUB AUDITORIGS is a canal, partly cartilaginous 
and partly osseous, about an inch in length, which extends inwards 
and a little forwards from 
the concha to the tym- 
panum. It is narrower 
in the middle than at 
each extremity, forms an 
oval cylinder, the lon, 
diameter being verti 
is directed a little for- 
wards, and is slightly 
curved on itself, the con- 
cavity looking down- 
warda, In consequence 
of the obliquity of -_ 
membrana tympani, the 
floor of the’ canal is a 
little longer than its roof. 

‘The cartilaginous por- 
tion of the tube forms a 
little less ae half the 
passage. The osseous por- 
tion fies been descril 
in connection with the 
temporal bone. The skin 
of the meatus is very thin, = 
especially towards the Fio. 338—The pinna’and its muscles, as seen from 
Dottom of the 3 Palin”, “chnvenity comesponding’ wit the foaes 
ieamettare athe aieion 
the epithel ing jesure between the num! 
quenily comes away asa Tuyelicl,, Ponticulua conch "6, 6 Cartage 
complete and very deli- Attrahens suriculam. 9, Attollens auriculam. 1 
cate pouch. Some stiff Retmhene surioulam, “1s, Traneversus auriule, 
short hairs arealsofound * 
in its interior, which stretch across the tube, and prevent the 
ingress of insects and dust. In the substance of its lining mem- 
brane are a number of ceruminous glands, which secrete the wax of 
the ear. 

Vessels and Nerves.—The pinna is plentifully supplied with 
arteries; by the anterior auricular from the temporal, by the poste- 
rior auricular from the external carotid, and by a branch from the 
occipital artery. 

Its nerves are derived from the auriculo-temporal of the fifth, 
the posterior auricular of the facial, and the auricularis magnus of 
the cervical plexus, 
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MIDDLE EAR OR TYMPANUM. 


Dissection.—In a fresh specimen in which the meatus has been 
displayed in the manner above described, it is only necessary to 
remove with bone forceps the roof of the tympanum, taking care to 
avoid injuring the mem tympani, chorda tympani nerve, and 
chain of small bones, 

The Sympenum. ison iy ate cavity hollowed out in the base of 
the petrous bone, and placed between the membrana tympani exter- 
nally and the labyrinth within, It is narrow below and in front, and 
wider above and behind, and communicates behind with the mastoid 
cella, internally with the vestibule and scala tympani, and in frant 
by means of the Eustachian tube with the pharynx. It is described 
as having a roof (tegen tympani) and a jour, ber Eormae consisting 
of a thin plate of bone separating the cavity from the middle foxa 
of the skull, and the latter being formed by the roof of the jugalar 
fossa, The outer wall corresponds throughout greater part of its 
extent to the membrana tympani and the ring of bone surrounding 
it; in front of the latter is the irregular slit called re of Glaser, 
which gives passage to the laxator tympani muscle and anterior 
tympanic artery, and in infancy lodges the long process of the 
malleus (processus gracilis); at the inner extremity of this fissure is 
asmall canal (canal of Huguier) which gives passage to the chonla 
tympani nerve. The inner wall separates the cavity of the tym- 
panum from the internal ear; it isrough and irregular, and is more 
extensive than the outer wall, It is marked at its up) part by a 
ridge formed by the aquieductus Fallopii; beneath this is an oval 
opening, fase ovalis, which lodges the foot of the stapes ; next 
arounded prominence due to the projection of the first turn of the 
cochlea, and called thie promontory ; and below this, near the floor of 
the cavity, a circular opening, fenestra rotunda, which communicates 
with the scala tympani of the cochlea. At the back part of this wall, 
behind the fenestra ovalis, is a conical projection named the pyramid : 
it contains the stapedius muscle, the tendon of which escapes through 
a amall opening near its summit. The posterior wall is irregular, and 
has several small openings which communicate with the mastoid 
cells, The anterior extremity is narrow, and has opening into it two 
canals separated by a lamella of bone (processus cochleariformis), the 














lower and larger being the commencement of the Eustachian tube, 
and the upper and smaller containing the tensor tympani muscle. 
nt is lined by mucous membrane con- 








tinuous with that of the hian tu and pharynx : it cove 








the walls of the cavity including the membrana tympa reflect 
over the ossicles and chorda tympani nerve, and is continued into 
the mastoid cells to form their lining membrane. _ The epithelium 
is for the most part columnar and ciliated, but the roof, promon- 
tory, caaicles, and membtina tympani are coversd: by ‘Aattoned 





non-ciliated cells, 


~ 
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The membrana tympani is a thin and semi-transparent mem- 
brane of an oval shape, its long diameter being vertical. It is in- 
serted into a groove situated around the circumference of the meatus, 
near its termination, and is Neced obliquely. acroes the area of that 
tube, the direction of the obliquity being downwards and inwards. 
It is concave towards the meatus, convex towards the tympanum, 
and composed of three layers : external, or epithelial, continuous with 
the integument of the meatus ; mé fibrous, the fibres of which 
radiate from the handle of the malleus; and internal, mucous, 
derived from the mucous lining of the tympanum. 

‘The tympanum contains three small bones, ossicula auditis— 
viz., the malleus, incus, and stapes. 

The malleus (hammer) consists of a head, neck, handle (manu- 
brium), and two processes, long (processus gracilis), and short (processus 


Fio. 339—Diagram of the ear. 


Tudo bonee, rowing th 

etle bones, 0 area 
of the tympanum—malleus, 
fneus, abd stapes; the foot 


of the up the 
thi a he 

wall of the tympanum. 11. 
Promontory. 


vanda, the dark opening 
rotunda 
hove the ourcula lade inte 


upon this tube contains the 
tensor tyinpant muscle tn ite 
m2, 

ym panul 


tal, perpendicular,” and ob- 
ligue. 16. Ampulise of the 
erpendicular and bortsontal 





icate 
with the jum and vestfbule ; the ene is the acala tympani, terminating at 
Tr; the otter the scala veetibull. Fe 


brevis). The manubrium is connected with the membrana tympani 
by its whole Jength, extending below the central point of that mem- 
brane. It lies beneath the mucous layer of the membrane, and 
serves as. point of attachment to which the radiating fibres of the 
fibrous layer converge. The long process descends in the young 
child to the fissure of Glaser, and gives attachment to the laxator 
tympani muscle ; in the adult it ie in it measure converted into 
ligamentous tisene, hence it no longer deserves the title of processus 
gracilis, and Helmholtz proposes to call it processus Folianua, The 
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short is a conical elevation at the junction of the manubriun 
with 7c the babe 3 Suc fs Seas ee ee 


tympani. The head of the bone articulates with the inena 
7irbe inous (amet!) is samned ‘rors. n thageaed eR oem 


ha 
root } than, and widel; separated 
a $ fram, te other Tt comaisee of tw 
processes, united nearl it angles, 
PAN tuft jneton fora itor 
which articulates ‘the head 


rody, 
ie the salle The short proces i 


vular projection, the os orbicular, 
which in the fatus is a piew, 
mit becomes anchylosed to. the ling 
process of the ineus in the adult; thi 
Fra, 340.—Small bones of the tym- Process articulates with the head wf the 
Pie ontes cert Ru aceettle 
‘ ar he jes is ike a 
Mapen! 's. Processus gracilis ot t0 Which it bears a close recemblaue 


by means of a ligament; it is in contact, by its surface, with the 
(eg ioe vestibuli, and is covered in by the mucous lining of the 
tympanum, The neck of the stapes gives attachment to the 


stapedins muscle hes 

e ossicula auditis are retained in position and moyed pan 
themselves by means Gs ligaments an rr 

‘The ligaments are four in number; the suspensory Ligament 

the malleus, which is attached by one extremity to the w wi 
of the tympanum, and by the other to the head of the malleus; the 
anterior ligament of the malleus, a broad and strong band which 
connects the anterior wall of the tympanum with the malleus, ina 
line extending from the base of the processus Folianus to the head; 
the posterior ligument of the incus, a short and thick band, which 
serves to attach the extremity of the short process of that bone to 
the margin of the opening of the mastoid cells; and the annular 
ligament which connects the margin of the foot of the Stapes with 
the circumference of the fenestra ovalis; it is continuous with the 
periosteum of the vestibular wall and with that covering the foot of 
the stapes. 
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Between the head of the malleus and the incus, and between the 
incus and stapes, there are distinct joints; the bones being united 
by ligaments, the osseous surfaces coated with cartilage, and the 
joints lined by complete synovial membranes. 

The muscles of the tympanum are four in number, the— 


Tensor tympani, Laxator tympani minor, 
Laxator tympani, Stapedius. 

The tensor tympani ariss from the spinous process of the 
sphenoid, the petrous portion of the temporal ‘bone and the Eus- 
tachian tube, and pasees forwards in a distinct canal, separated from 
the tube by the processus cochleariformis, to be inserted into the 
inner part of the handle of the malleus near its base, 

The laxator tympani aries from the spinous process of the 

yhenoid bone, and passes through an opening in the fissure of 
Glaser, to be snserted Into the neck of the malleus, just above the 
root of the processus gracilis, This is regarded as a ligament by 
whe laxator tympani minor ior Ii f the malleus) 

e tor terior ligament of the jeus) 
arises from the upper margin of the meatus, and is inserted into the 
handle and processus brevis of the malleus. This is regarded asa 
ligament by some anatomists. 

e stapedius arises from the interior of the pyramid, and 
descending part of the aqueductus Fallopii ; it becomes tendinous, 
and escapes from the summit of the pyramid to be inserted into the 
neck of the stay 

‘Actions,_-‘The action of the tensor and laxator tympani muscles 
is sufficiently indicated by their names, but that of the stapedius is 
more difficult to understand. It seems, however, evident that by 
ita contraction it will tend to pull the foot of the stapes out of the 
fenestra ovalis, and may thus prevent too forcible excitation of the 
delicate internal ear. stapedius is supplied by a branch from 
the facial nerve, and it is noteworthy that in cases of intra-cranial 
paralysis of the facial there is often intolerance of loud sounds. 

Poraaiina.-_ The openings in the tympanum are ten in number, 


Jive large and five ey are— 
Large Openings. Small Openings. 
Meatus auditorius, Entrance of chorda tympani, 
Fenestra ovalis, Exit of chorda tympani, 
Fenestra rotunda, For the laxator tympan}, 
Mastoid cells, For the tensor tympani, 
Eustachian tube. For the stapedius. 
‘The opening of the meatus anditorins hes been already de- 
seri 
The fenestra ovalis (fenestra vestil "© =xiform opening, 
situated at the bottom of a smal}: ewalis), in the 


upper part of the inner wall of the 


662 MUSCLES OF THE LARYNX, 
folds.of mucous membrane, which connect the nid te os 





the epiglottis with the root of the tongue, The middle of 
tain jastic tissue. The ligament ix of 
yellow elastic tissue passing between the anterior of the 
epiglottis near its apex, and the uj margin of the body of thee 
hyoides. ~The ‘ferment is a a 

fasciculus of yellow elastic tiesue, which embraces | os apelin 


cords. 
Muscles.—The intrinsic muscles of the larynx are in 
number; the five larger are the muscles of the vocal and 





rima glottidis; the three amaller are muscles of the 
The five muscles of the vocal cords and rima Pver m n= 
Crico-thyroid, i 
Crico-arytenoideus posticus, 
jews is, 

The crico-thyroid muscle arise from the anterior surface of the 
cticoid cartilage, and passes obliquely outwards and La 
i “re 

i ler 

"view sft arya, om ita tuberele a 

‘Seal ‘corm Some of its fibres are 

erro ous with those of the 

tage $f pharynx. 
irri ad arytenoid 
sisting ef oblinae Posterior su 
and transverse jcoid cartilage, 
pe upwards and 
muscles. §. Ept- inserted tate 
base of the 

‘The erico-arytenoideus e Oy border 

the ride of the cricoid, and wands and back ora to le 


up 
inserted into the outer angle of the leper 
‘The thyro-arytenoideus is situat ve muscle; 
it arises from the receding angle of the thyroid prac to the 
outer side of the true vocal cord, and passes backwards parallel wit 
the cord, to be inserted into the huse and outer and anterior surface 
of the arytenoid cartilage, and to the mucous membrane covering 
the true vocal cond. 


sists of three planes of transverse and oblique fibres ; hence it wat 
ed & considered as several muscles, under the names of tresses 
an ie 


=| 


VESSELS AND NERVES OF THE TYMPANUM. 6ar 


The foramina and processes of the tympanum may be arranged, 
according to their situation, into four groups :— 


1, In the external wall, from above downwards, are the— 
Meatus auditorius, closed by the membrana tympani, 
Fissure of Glaser, 

Canal of Huguier. 


2. In the inner wall are the— 


Ridge of the aqueductus Fallopii, 
Henetien ovalig 


Promontory, with the grooves for nerves, 
Fenestra rotunda. 


3. In the posterior wall are the— 
Opening of the mastoid cells, 
Opening for Jacabeon's nerve, 
Opening of entrance of chorda tympani 


4. In the anterior wall are the— 


Canal for tensor tympani muscle, 
Eustachian tobe. ee 


Vessels and Herved:_ths arteries of the \panum are _ 
anterior tympanic from internal il the tympanic from 
the internal carotid, the stylo-mastoid from the. postericr auricular, 
and the petrosal from the middle meningeal; occasionally there is 
also a small branch of the ascending pl which ascends by 


stapedius muscle. 2. The chorda tympani nerve, which leaves the 
facial nets near the syle raasieid, foramen and arches nprande to 
enter the tympanum at the root e pyramid ; it then passes for- 
wards between the handle of the malloas and long process of the 
incus to reach the canal of Huguier, through which it escapes. 3. 
The tympanic plerus, formed by the tympanic branch of the gloseo- 

haryngeal (Jacobson’s nerve), nts from the carotid plexus, the 
Jesse? petroeal nerve from the otie ganglion, and a branch from the 
greater petrosal nerve. The branches of the plexus lie in shallow 
grooves on the surface of the promontory, and contain numerous 
yanglion cells, both in the course of the nts and at the points 
where they unite ; they are distributed to the mucous membrane of 
the tympanum, Eustachian tube, and mastoid cells. 4. A filament 
from the otie ganglion to the tensor tympani muscle, 








6a2 INTERNAL EAR OR LABYRINTH. 


INTERNAL EAR. 
‘The internal ear is called he labyrinth fron, dts oonaplaniy; 8 


consists of an osseous cavity and certain mem} jous structures 
camtained therein, the latter constituting the membranous laly- 
Tint] 
The OSSEOUS LABYRINTH nts a series of cavities, which 
er cbixinelled in the axrbetance $Y tha petrous ‘of the ten- 
done, and is situated | ween the cavity of the tyrapanum and 
eatus auditorius intetuas, It is di into three unequal 
ns; these are the— 


Vestibule, Se circular canals, Cochlea. 


-he outer wall there 1» seen the reniform opening of the fea- 
cows ovalis, the margin of which presents a prominent ring towanl= 
the vestibule ; 2 as pee in the — ety the foot of the 
stapes and its annular ligament, as well as by the lining membrane 
of the labyrinth and a special membrane (membrana secundaria). 

In the anterior part of the inner wall is a circular depression 
which corresponds to the posterior segment of the cul-de-sac of the 
internal meatus; it is called peers and is pierced 
by a cluster of openings (macula cribrosa) through which pass fila- 
ments of the vestibular Seearie! the ed ne i; 
of the auditory artery. Behind this is a rid, ‘crista wvesti- 
Bais), and the’ commencement of a wmall canal celled the cpus 
ductus vestibult, containing a tubular membranous sheath and a small 
vein. 

In the roof is another depression of oval form called fever en 
elliptica; it is separated from the fovea hemispherica by a slight 
Tid, 


josteriorly, the five openings of the three semicircular canals are 

observed, the oblique and perpendicular canals joining by one 
extremity and so entering by a common opening. 

In front the vestibule opens into the cochlea F. means of a wide, 
funnel-shaped opening, called apertura scale vestibule. 

The openings of the vestibule may be arranged, like those of the 
tympanum, into large and small. 

The large openings are seven in number :— 


Fenestra ovalis, 
Apertura scale vestibuli, 
Five openings of the semicircular canala, 


SEMIOIRCULAR CANALS—OOOHLEA. 623 


‘The small openings are three :— 
Aquarductns vetibul 
Openings for small arteri 
Openings for filaments of the auditory nerve. 


The SEMIOIROULAR OANALS are three bony com- 
municating with the vestibule, into which they open by both their 
extremities, Near one extremity of each of the canals is a dilatation 
of its cavity which is called an ampulla. 

1. The superior or perpendicular canal is directed transversely 
across the petrous bone, and forms that prominence on its anterior 
surface which we have already described. It commences by means 
of an ampulla in the upper part of the vestibule, and terminates 
posteriorly by joining with the oblique canal, and forming a common 
canal which opens into the back part of the vestibule. 

2, The posterior or oblique canal corresponds with the posterior 

of the petrous bone; it commences by an ampullary dilatation 
Jn the posterior part of the vestibule; and curves nearly perpen- 
dicularly upwe to terminate in the common canal In the 
ampulla of this canal are numerous openings for nervous filaments. 

3- The external or horizontal canal is directed outwards towards 
the base of the petrous bone, and is shorter than the two preceding. 
It commences by an amy dilatation above the fenestra ovalis, 
and terminates near to the common canal. 

The COOHLEA (s0 called from its resemblance to a snail’s shell) 
is the most anterior part of the labyrinth, corresponding by its apex 
with the anterior wall of 
the petrous bone, and by 
its base with the anterior 
depression at the bottom 
of the cul-de-sac of the 
meatus auditorius inter- 
nus, Its apex is arched 80 
as to form a sort of dome, 
which is called the cupola. 

It consists of a gradually 
tapering canal, about one 
inch and a half in length, 
which makes two turns 
ptt a belf-sroued ene Hes ne “alt 
t axis cal the modio- tS section of the cochles of a calf, 
lus, The first coil projects stbavring: the modiotue and scale: 
into the tympanum, forming that rounded elevation which has 
ulready been described as the 

The central axis or jus near its base, where it 
corresponds to the first turn of the but diminishes as it 
proceeds towards the apex. Its external surface is composed of 

lense tissue, but its interior is spongy, and is pierced Bees 
canals, which run spirally in ite length, transmitting the filaments 














—s, poe fap aya 
Leper of permeeoa » = 
epee creccained im ite cavities b+ 2 lempel Said alled the perityagl 
Gnquet Cota. In the cochles the perketeumr invests the 
verbo Wf the ince mcs epraka The fenestra ovals and feness 
peameia sre chow yoans 62 eae 
mista’ ty the mem! of the eavity of the nl! 
Proper intermeiiate layer (membrans evumdaria) Skew Tice 
the interior of the umicas cavity, the periceteam sends two deliesti 
prewane slong the aqaniuets of the vestibule and enchlea, to i 

mater, with which they are continous These processes a 
the renusine of a conmonieation originally existing between the dan 
tunter and the cavity of the 

ous This comsists of certait 


numerous nerve filaments derived chiefly from the vestibular wall, 
nnd by fine fibrous bands derived from the periosteum of the osseoa! 
Inbyrinth, It contains in its interior a fluid similar to the peri 
lymph, which i# called endolymph, and is secreted by its linins 
mombranes 

Structure.—In structure this part of the membranous labyrinth 
convinty of three lnyers—an outer, fibrous; a middle, homogeneaut 
(iunien propria); and an inner, epithelial. ‘The fibrous layer consisti 
of comnoctive tiskue containing some scattered pigment cells; it is com 

od with the periosteum by well-marked fibrous bands along which 
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MEMBRANOUS VESTIBULE. 605 


Dlood-vessels run. The tunica ia is transparent and apparently 
structureless, and is thinnest where the membranous tube is in coms 


tube a number of i jections covered by the cells of the 
inner coat. The pillar is formed throughout of a single 
e ampulls the tunica propria is very 


transverse 
epithelial cells are columnar, and surmounted by fine but stiff hair- 


The membranous vestibule consists of two sacs, a greater and a 
lesser. The greater sac, called the utricle (sacculus communis), rests 
in the depression called fovea hemi-elliptica, in the upper back 
part of the vestibule ; it is oblong and slightly flattened from within 
outwards. Its inner wall is thickened, where it receives numerous 


Flo. 342.—Labyrinth of the left ear showing 
ita cavities and the membranous labyrinth ¢ 
- Oa figure rest 








ehelicotrama. 20. Infundibulum. 


utricle, isa small aggregation of crystal of carbonate of lime ; these 


saccule. 
‘The lesser anc, called the saccule (escculus proprius), is spherical 
2R 





are thickly distributed. These canals contain endolymph, and hav 
some few otoliths distributed over their epithelial lining. 

The membranous part of the cochlea* not only complete 
the lamina spiralis, but also encloses a tube called the canali 
mem! or scala media, within which is a very complicate 
structure called the organ of Corti. 

‘The description of the membranous cochlea, therefore, resolv 
itself into a description of this canal, its boundaries, and the part 
contained in it. 

Scala Media,—This canal 
bounded externall 
its proper membra 











Internally it is bounded thin shee 


called the membrane of Reissner, which separates it from th 
r : 





scala vestibuli, Its floor is formed by a membrane, which | 
stretched across from the lower edge of the osseous lamina spirali 
to the cochlear wall, and is called the membrana basilaris, 


dorstand the description of the n 
nt should constantly refer to fig. 








mbranous cochlea, ft Is necessary th: 





ORGAN OF OORTL 607 

The scala media accompanies the lamina spiralis throughout, and 
terminates muperiorly in a cal-de-eec near the helicotrems ; below, 
it also ends in a blind extremity, but from its inner side a small canal 


(canalis reuniena) passes to join the saccule, as already mentioned. 

On the upper surface of She omtoous lauing spiraliay near. to its 
outer edge, there is a thick prominence, called lymbus ina spir- 
alis, which is firmly connected with the periosteum of the lamina. 
Its surface is irregular, being marked by certain fungiform pro- 
minences ; these are not all of the same length, the internal ones beii 
short, while the external are long, and pangover towards the basilar 
membrane, so to form @ groove beneath them, which is called the 
sulcus spiralis. Covering in the limbus, and stretching across from its 
outer edge to the outer wall of the scala, is an elastic membrane 
called membrana tectoria (membrane of Corti). It is nearly Wel 
with the basilar membrane, and thus divides the scala Telia i into 
two the inferior of which is the smallest, and contains the 
1 of Corti. 

"he basilar membrane is stretched across from the free edge of 
the osseous lamina to the outer wall of the spiral canal ; it is on the 
same plane as the lamina itself, and is firmly attached at its outer 
extremity by means of a thick ligament (spiral ligament) to the 
cochlear wall. 

The membrane of Reissner arises from the base of the limbus 
(or on its inner side}, and extends across to the upper and outer part 
of the cochlear wall. It is directed somewhat chuiquely, and sepa- 
rates the scala vestibuli from the scala media, 

The organ of Corti consists of those structures which are con- 
tained between the membrana tectoria above and the basilar mem- 
brane below. Its central and most important part is formed of rod- 
like bodies, which are fixed firmly below to the basilar membrane, 
but above, their enlarged ends meet together like the beams of s 
roof, 60 as to enclose a triangular space. The inner rods overlap 
the outer, and the latter have a process bent back towards the outer 
side of the canal. On each side of these central bodies are others 
which appear to recline on the larger ones just described; they 
consist of an inner and an outer set. 

‘The inner cells (inner hair calls) form a single layer, each cell 
terminating in fine, stiff, hair-like processes. ose on the outer 
side of the rods of Corti are more numerous and longer; they 
commonly form four or five rows, which incline towards the outer 
rod, and ‘also terminate in branches of stiff hairs (outer hair cells). 
The hairs of the outer series project through ring-like processes 
which surmount the top of the Tells, these processes presenting the 
appearance of a wire net, and forming what has been named the 
reticular lamina, On each side of the hair cells the epithelium 
becomes shorter and shorter, until at length it forms merely s 
cubical layer, which on the inner side partly fills up the sulcus 
spiralis, and on the outer side forms a covering for the basilar 
membrane. 
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STRUCTURE OF THE LUNGS. on 
dichotomously to their ultimate termination in the intercellular 
and air-cell: 


of the surface and ‘become changed in 

und are continued onwards in of under the name 
of intercellular passages. Tees, the intereelh 

several bifurcations, terminate by a emcal extremity or 





separated by thin septa, and communicati: with the inter- 
Sila peabent and paring ‘with the bronchial tubes 
In structure the bronel tul 


brane. The cartilages in the primary broncl ae or os 


drical eee cartilages oak oe form of thin plates of 


most st de around the 
Difaroationg of the abe aod the point 
of division is furnished with a cartilage 
of a semilunar form. They are found 
entering into the structure of the bron- 
chial tubes until the latter are reduced 
to a quarter of a line in diameter, and 
are then lost. 
Jasgaly ints ine anion a the trncen 
ito the formation of the trachea 
‘soe Recoil Estee? oA principal ice eee 
coat of the smallest tubes, and is con- bronchial tubes into tntereel- 





tinued to their terminations inthe in- [yu ee 
tercellular paseages and air-cells, Sees at an , ae 


The muscular fibres belong to th 
—_ of non-striated, organic ae 
they are arranged in rings aroun It. Ge 
tube, and form muscular coat which is %# "sce of the lung, 
placed externally to the ee ioe and is continued as far 
as the extremity of the tubes, being absent in the intercellular pas- 
sages and air-cells, The elastic fibres, arranged in longitudinal 
fasciculi, form a thin stratum next the mucous lining ; this elastic 
coat is prolonged to the ends of the tubes, and scattered fibres are 
found around the Saeed: air-cells, The mucous 
membrane, lining the bronchial tubes, is provided with a ciliated 
columnar epithelium as far as their termination ; but in the inter- 











cr THYMUS GLAND. 
ry nerves, the great splanchnic nerves, and some 
Phat dade deat paste sakes 
is 
of the interpleural « Arch lies abene the, pactesoieeee ata 
bounded in ron by sternum and the origin of the sarod 


id i behind by the vertebral column, als 
pon borage tee Ponta ths mesos araaeee 





Pio, 379.—Tranaverso section of the thorax, 1. Anterior medisstinam. = Intest 
Marnrnary vessels, 3. aris stern 


with beft vagus in front and right behind, eV te 

with Heft vague in front Pa vont on , 

aorta giving off intercostal ches to ot of to 
ra 


wiring 
Right voutelcle. sa. Right auricle, 
Dhmpadon 's. Donl'entee en ae 


verse ion of the arch of the aorta, and its three great ; 
the oes enehinate reins, commencement of the superior rena cv 
and termination of the vena azygos major. 


THYMUS GLAND. 
Although not directly connected with the organs of respiration 


it is convenient to describe the thymus gland in this place, 
ing, as it does, the anterior mediastinum, and lying in relation | 


the pleurw and pericardium. ‘The thymus is « temporary: 
which ie of large nize in the young child, but in the edit ta mdueed 
80 as to become & mere vestige, 

In its mature state it consists of a thoracic and a cervical partie 


be li 








og tho described usually a8 a gland, it consists actually 
two lateral, almost symmetrical connected with each other 
ty areolar tissue only, and haying no structural communication ; 


thay may herfoe properly called a right and left thymus 

vi thymus is perceptible, as early ns me seventh week kof em- 
onic existence, continues increasing wit 

growth of the fostus until the soventh rao At the eighth month 

it is ; during the ninth it w a sudden assumes 


and only disay entirely before forty. 
‘The thymus is a ductless or blood-vascular ane composed of 
lobules disposed in a rel form around a cen’ ‘The lobules 


are held together by a firm areolar tissue, and ths entire gland is 
enclosed in a coarse areolar capsule. 

The lobules, somewhat more than a quarter of an inch in dia- 
meter, of a rounded and pyriform shape, are com of smaller 
Jobulea, and the smaller are made up of round or ar: 

solid masses, the gland nodules or follicles, These are 

e eh in frstre to the pigs me oan = 
ites the body, as, for instance, in the tonsil e soli- 
tary and agminate ae of the intestine. They consist of retiform 
tut the meshes of which are crowded with lymph corpuscles; at 
the each nodule the retiform tissue is closer so as 
to feta - ee see Scattered Seroughont the retiform tissue 
are liar, highly refracting ¢: which present an appear- 
ae (meni ony a Abate been Daal the ees 


Co area § Hassall. 
e arteries of the thymus gland are derived from the internal 
mammary, superior thyroid, and inferior thyroid. The veing ter- 
minate in the left vena ecmcnaiiatal and some small branches in the 
thyroid veins The nerves are minute, and derived chiet! 
through the internal penne from the superior thora: tharaela 
ganglion of the sympathetic. t branches reach the gland from 
the . eee eumogastric, and descendens noni nerves, 

ties accompany the blood-vessels in the interior of 
the gland, terminate in tl apse union of the lymphatic vessels 
at the junction of the inte: jugular and subclavian vein. 


a6 ABDOMEN. 


ABDOMEN. -4* 
The abdomen is the inferior cavity of the of the b it 
Boondall 6 frye and at the sic ty the ean eee 
muscles ; behind, by the vertebral column and abdorinal muscles; 
above, by the diap! 3; and below, by the pelvis ; and | 
the alimentary canal, the organs subservient to the 
liver, pancreas, and spleen hand the organs of the 


with the supra-renal caps 


Regions.—For convenience of seen ion of the viscera, 
reference to the morbid affections of this cavity, the pee 
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extremity of 
2, 0 renter comer. 
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divided into certain districts or regions. ‘Th 
lines be carried around the body, the one 
ith the highest 





middle and two lateral. ; 
‘The middle region of the upper zone being immediately over the 


on 
small end of the stomach, is called ic (él yaorhp, over the 
stomach). The two lateral regions wader i cavtdngms ot 
vb ae called ight and eft hypochondrae (or rps der he 
cartilages), The middle the middle zone is the umbilical ; 
the two lateral, the lumbar, The middle region of the inferior 
zone is the (im below the stomach); and the 
two lateral, the iliac, In addition to these divisions, we emp! 
fhe term itl ‘regen ik eaters She yaaa Sele 
ligament. 





Right Hypochondrias, Epigastric. Left Hypochondriac. 
‘ight lobe of liver, Pyloric end of stomach, Great end of stomach, 


Gall bladder, creas, 

Ascending duodenum, Left lobe of liver, of pancreas, 
Hepatic flexure of co- pe flexure of colon, 
Ion, 'pper ond of kidney, 

Upper end of kidney, Supra-renal capsule, 
Suprarenal capsule. 

Right Lumbar, ‘Umbilical, Left Lumbar, 
Ascending colon, Great omentum, Descending colon, 
Lower co of kidney, Mesentery. Lower me of kidney, 
Descending duodenum, ‘Transverse colon, Jejunam, 

Jejunum. ‘Transverse duodenum, 
Small intestines. 
‘Right Miao, ‘Hypogastric, ‘Left Diac, 


Ceeum, Tim 
Vermiform appandix,  (Bladler’and. uterus Tene 
Hum, when enlarged.) 

reter, 


PERITONEUM. 


‘The peritoneum (reprelvew, to extend around) forms a La aoe 
shut sac, excepting in the female, where the peritoneum is perforated 
by the extremities of the Fallopian tubes, and is continuous 
with thefeminarna lining. 

The — idea that can be given of a serous membrane is, that 
it invests the viscus or viscera, and is then reflected on the parietes 
of the containing cavity. If the cavity contain only a single viscus, 
the consideration of the serous membrane is extremely sim But 
in the abdomen, where there are a number of viscera, the serous 
membrane passes from one to the other until it has invested the 
whole, before it ia reflected on the parietes. Hence its reflections 
are 4 little more complicated, 

In tracing the reflections of the peritoneum, in the middle line, 





635 EPIDERMIS, 


the rest. The largest papill of the derma are those which 

in the dermal follicle of the nail they are long und 
form, while beneath its concave surface they form 1 inal ated 
parallel plications which extend for nearly the entire Jength uf that 
organ. In structure the papilla is composed of Thomogeneoa, 
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M4 is the sulddle of the transverse, fursoe tebe ne 
quadrangular clamps, 


nucleated, and fibrillated areolar tissue, with a few transverse elastic 
fibres, ‘The papilla are sepurated from the epidermis by an 
wpparently homogeneous basement membrane, which become 
evident as a transparent line, when the tissue is treated with a solu- 
tion of chloride of gold. The papillw are divisible into maseular ani 
nervous, the former predominating ; some of the nervous papilla are 
occupied by a peculiar form of nerve termination called the tactile 
corpuscle of Meissner or Wagner. 

¢ EPIDERMIS or cuticle (scarfékin) covers the superficial 
surface of the derma, which it serves to envelop and defend. That 
surface of the epidermis which is exposed to the influence of the 
atmosphere and exterior sources of injury, is hanl and horny in 
texture, while that which lies in contact with the papillary Iayer 
is soft and cellular. Hence the epidermis, like the derma, is divis- 
ible into two layers, external and internal, the latter being termed 
the rete mucosum. Moreover, the epidermis is laminated in strne- 
ture, and the laminw present a progressively increasing tenuity and 
density as they advance from the inner to the onter surface. “This 
difference of density is dependent on the mode of growth of the 
epidermis, for as the external surface is constantly subjected to 
destruction from attrition and chemical action, so the membrane 
is continually reproduced on its internal surface; new layers being 
i formed on the di ‘o take the place of the old, 
ely in contact with the basement membrane cavering 
rv of columnar cells, and it is believed that these 
gents in the selection of nourishment from the 
corium for the epidermis, and in the production of the new cells of 
the rete mucosum. These cells, by drawing nourishment from the 
corium, increase rapidly in size, more especially in length ; the 



















DEVELOPMENT OF EPIDERMIS. 635 


‘upper then becomes separated from the rest to form a new 
CAL, while the lower part, remaining still attached to the besement 
membrane, again elongates by the imbi- 

bition of new material ; againitdivides, ¢_____ 

and s0 ad infinitum." The celle thus 

formed become larger by drawing ‘ <aa> 

nourishment from the corium, and it is 
probable that they also divide to form 
other cells. As this process goes on, the 
newest formed cells push the older ones 
away from the corium, and as the latter 
ascend towards the surface of the skin 
they undergo certain changes. In con- 
sequence of the pressure which they 
sustain they become flattened ; as they 
get beyond the range of nutrition the 
become altered in consistence ; a, 
finally, they become subject to evapora- 
tion, Thus it happens that the cell 
which is at first spherical becomes 
elliptical, then becomes still more flat- 
tened, and at length desiccates into a 
thin membranous scale, in which the 
nucleus is scareely apparent ; in this 
last form it is thrown of 





Wander cells are of obeerved among the cells of the rete 
mucosum. 

The under surface of the epidermis is accurately modelled on the 
papillary layer of the derma, each papilla having its appropriate 
sheath in the newly-formed epidermis or rete mucosum, and each 
irregularity of surface of the former having its representative in the 
oft ime of the tatters On the extras, surfs this charter is 
lost ; the minute elevations corresponding wit ills are, as 
it were, polished down, and the surface is rend "Fmooth and 
uniform. The palmar and plantar surface of the hands and feet 
are, however, an exception to this rule ; for here in consequence of 
the large size of the papille and their peculiar arrangement in rows, 
ridges corresponding with the papille are strongly marked on the 
superficial surface of the epidermis, The epidermis is remarkable 
for its thickness in situations where the papillz are large, as in the 
palms and solea, In other situations, it assumes a character which 
is also due to the nature of the surface of the derma; namely, that 
of being marked by a network of linear furrows, which trace out 
the surface into small polygomal amd losenge-shaped arex. These - 








peritoneum ; below, the tie artery, curving scrment See the 
the lobue Spiel ‘Thes,tetfor are the under Of the fore 

e lo} fore, are the 
men of Winslow, which is nothing more than a pete ihe the 
general cavity of the peritoneum at this point, arising out of the 
necessity for the hepatic and gastric arteries to pass forwards from 
the celine axis to reach their respective viscera. 

If air be blown through the foramen of Winslow, it will descend 
behind the lesser omentum and stomach to the space between the 
descending and eras of Laat forming the great omen- 
tum. This is sometimes called the lesser cavity of the peritoneum, 
and that external to the foramen the greater cavity ; in which case 
the foramen is considered aa the means of communication between 
the two, It may be ees to this division that it tends to lead 
the inexperienced to believe that there are two cavities, while, in 
reality, there is but one, the foramen of Winslow being merely « 
constriction of that one, to facilitate the communication between 
= nutrient arteries and the viscera of the upper part of the 
abdomen. 

The great omentum (gastro-colic) consists of four of peri- 
toneum, the two which ery from the stomach, and the same 
two, returning upon themselves to the transverse colon. A quantity. 
of adipose sul is deposited around the vessels which ramify 
through its structure, It would appear to perform a double fune- 
tion in the economy, namely, protecting the intestines from cold, 
and, facilitating the movement of the intestines on each other during 
their vermicular action. In the fortus and young child, and ocea- 
sionally in the adult, it is possible to separate the ascending layers of 
the great omentum from the transverse colon, and to trace them to 
the vertebral column on the upper surface of the transverse meso- 
colon, with which, however, they are ay Laat connected. Under 
these circumstances the latter fold is formed by a separate dupli- 
cature of the peritoneum, and is not the direct continuation of the 
omentum, as in the description above given, 

The transverse meso-colon (uéos, middle, being attached to 
the middle of the cylinder of the intestine) is the medium of con- 
nection between the transverse colon and the posterior wall of the 
abdomen. It affords to the nutrient arteries a passage to reach the 
intestine, and also forms a transverse septum across the abdominal 
cavity, On reaching the posterior wall of the abdomen, its two 
layers separate from each other on the anterior aspect of the trans- 
verse duodenum, the one ascending to cover in the pancreas, 
kidneys, and eri capuallegitel'to: pase front tharos /t0 tHe 
under surface of the diaphragm, the other descending to form the 
mesentery, and then passing into the pelvis. 
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(labium superius et i Sferins) are two fladhy folds formed 
pe, ly by common integument and internally by mucous mem- 
Tanai siete? betwee theirieare muscles, & ‘ou 
of fat, and numerous small labial glands yar atic th 
surface of the and lower jaw, and each lip is connected 
esicle Vet mucous membrane, the Aichi 

labii inferioris, the latter being very 


¢ lining 
below on the sides of the jaws, and is attached iorly to 
anterior margin of the ae of the lower cree about its 
middle, oor the second molar tooth of i jaw, is a 
papilla, on which may be observed a small opening, the aperture of 
the duct of the ee a duct). 
te 


and mes side the alveolar and gums, and is con- 
tinuous behind with the soft palate. Along the middle line it ix 
marked by an elevated raphé, and ts at each side of the raphé 


a number of transverse ge Lapeer Near its anterior ex- 
tremity, and immediatel hind middle incisor teeth, is a 

papilla which corresponds with the termination of the anterior 
Palatin latine canal, and receives the naso-palatine nerves, 

‘The gums (gingive) are com of a thick and dense mucous 
membrune, which is closely adherent to the periosteum of the 
alveolar and embraces the necks of the teeth. They are 
remarkable for their hardness and insensibility, and for their close 

without adhesion, to the surface of \e tooth, From the 
neck of the tooth they are reflected into the alveolus and become 
continuous with the periosteal membrane of that cavity (alveolo- 
dental membrane). 

The tongue has been already described as an of sense; it 
is invested by mucous membrane, which is reflected from its under 
part upon the inner surface of the lower jaw, and constitutes with 
the muscles beneath the floor of the mouth. On the under surface 


of the tongue, near its anterior the mucous membrane forms 
a considerable ae haere ee ee freenum lingua, and = 
each side of the frem caruncula sublinguals 


the termination of the d Fen (wheat duct) of the einer 





6 SOFT PALATE. 

gland. Running back from this a se a ridge occasioned by tt 
promi ence of the sublingual and \cpeniee eats 
of this ridge a number of small openin; the exw 
tory duets Cook - pesca of the © eetensarty d 
is connect the os hyoides by muscle, and to the 


three folds of m aie memby 


The soft palate (palatum molle; velum pendulum j 





Fic, s7—Modian section of soot news, 
nose pe ie section oe * stutviar 
Pitas z, harms. kT 
Tage. 1. Po 
opening: Soe §- Esophagus 6 
fold of mucous membrane situated at the posterior of the 
mouth, It is scotinsis, superiorly, with the hard and is 
composed of a double fold of mucous membrane, 
and muscles; it is concave towards the mouth convex, 
the pharynx, and presents a free festooned 7 
mucous membrane is continuous with that of the hard palate, but is 
thinner and darker, and is covered by stratified squamous epithe 





MUCOUS GLANDS OF THE MOUTH. 685 


dium, exce] at the extreme upper of its posterior 
Base ihe apenisgiel lanaaibien tieereiaenTie w excemate 
ieee aap 3 of ee eee 
rounded process, ing outwards it 
each side perp teeter of the mucous pedis Horley eile 
or pillars of the palate, The anterior pillar is continued down- 
Trarle' te. Dia Rone aes and is formed - 
minence o us muscle, The posterior aie 
peed down meh eee into the pharynx, being formed. 
the suvesity 16l aj aa eee ees ‘These two 
ars, closely united al are below 
Fnterval of niche, in which the tonsil iso ager 
8] included between the soft palate and the root of the 


fi 
anterior and posterior pillar of the soft at each side of the 


internal carotid artery, aa prevents an abscess from opening in that 


direction ; and correspond in position to the angle of the lower jaw, 
behind which they may be Nigro pertain They nes on 
their surface the of twelve to fifteen mucous crypts, similar 


to those at the root of the tongue and de~ 
scribed below under the name of lingual 

‘The substance of the tonsil is formed 
of retiform or lymphoid tissue. 

The mucous of the mouth are mace- 
mose glands; are yellowish or whitish 
in colour, rounded in fori and situated in the 
submucous areolar tissue, The labial 
vary in size from half a line to one line and 
a half in diameter, and form an almost con- 
tinuous layer around the mouth. The buccal 
= are numerous, but smaller than the 

bial ; a few of larger size being located near 
the aperture of Stenson’s duct, The molar 
plan are ape ines a war 

yuccinator, pierce latter wi cir Fro, 377.—One lobo of a 
ducts opposite the molar teeth. ‘The palatine Tsou cour gland 
ds are situated in the ‘posterior tialf of, Sts, he. Bose of Ms 
pose palate and in the spate in ae Areolar tioauo, ‘s. Hxero: 
latter forming a layer several lines in bread: ey Gets 
They are abe aasserons but oe on the en 
terior of the soft palate. lingual glands form a thick 
pareisg Bike submucous tissue beneath the mucous crypts at 














tae PERICARDIUM. 


ani the upper part of the lungs and pleure The carify df 
them: c och deeper on 
tn consequence of the obliquity of the diaphragm, 


with their secroms oiverings the pleure; the csophagu; 
important nerves; and, in the fintas, the gland. 





Sper d tag ont pleas = So 


serve, a8 Superior intercostal artery. a5 First 


PERICARDIUM. 
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thick: oases ee hich i: a 
nn parton proagtiee i is rer ay 
nected ana ee eS musiley ‘end 


the me 
The § INGvAL is a and flattened situated 
beneath the mucous mem the floor of the mouth, at each 


side of the frenum lingue. It is in relation at the frenum with its 
fellow of the opposite side, and in the rest of its course lies 
the sted and genio-hyo-glossus, being bounded below by the 
mylo-hyoid. It is in relation with the duct of the sul 
gland and the nerve. 

Its tg een es the mouth by from seven to twenty 
= ducts, ducts of Rivinus, which open on the ridge made by 

the gland in the floor of the mouth; the larger openings being 

situated by the side of the frenum lingue. One of the ducts longer 
‘than the rest, and opening close to Wharton's duct, has been named 


Structure —The salivary are of the racemose kind, con- 
sisting of lobes which are made up of polyhedral lobules ; and these 
of smaller lobules; in minute structure they they correspond with the 
Tucemose described 

The submaxillary and md cubiengeal glands are looser in structure 
and their lobules larger than those of the parotid gland, 

‘The excretory ducts are thick and dense, composed of areolar and 
elastic tissue, and lined by a layer of columnar epithelium; and 
Wharton's duct is additionally provided with a ea aye 
of smooth muscular fibre. ¢ secretion of the salivary glands is 
clear fluid, sometimes containing a smal] quantity of mucus and the 
detritus of epithelial cella, 

Vessels and Nerves.—The parotid Uealgiehe bei ny 
with arteries by the external carotid ; the submaxillary 





—Pharynx laid 
an bakind, 2, 
Seotion carried trans: 
versely tase 
of the akull. a, 3. Walle 
of the pharynx drawn 
aren separated by the 
nares, 
omer. Rxeromity of 
one. Eustachian tube, 
fe Salt palate, 6. Pos: 
rior pillar of the soft 
Anterior pile 
7 the fonall te agent 
the niche between the 


Ir 

the osophagus. 
Geophagua ty, Tree 
‘chon. 


oe Passing ipa between ean 
0 aponeurosis; this band 
the Franko-pharyageat ligament 7 

© pharyngeal aponer is a strong 
bobwean the mucous membrane and muscles 
strong and thick above, but thins as it passes d 
lower part of the pharynx is distinguishable only aa a 
areolar tissue. 





SOPHAGUS, 689 
= ee loses ies greatly in its character in different 
where it clothes the 


the pharynx; it oe thick ‘base of the 

aah but thinner in the bourhood ‘of the Buetachinn tabs, 

and sear the posterior mares; the latter situations numerous race- 

mose glands are seated it inthe sw submucons tissue, and pour their 

poet oe am the membrane. Lym) tissue is 

crore abundant ant he back part a the pry forma 
jular mass stretching across between the 


‘which Seosives the name of the ie para na 
Aiaaeetee the pharynx has opening into it oe 
mina, viz. — 


Posterior nares, Larynx, 
Eustachian The Grophagus, 
Bi 


nares are the two large openings at the upper 
a si a noe taie ae Seat i 

je of he Zastchian tube, Beneath thy psterin nares 
eats tee an hate tf i ne he 
lower constricted portion of the pharynx. 


SOPHAGUS. 


The cesophagus (olew, to bear ; gd-yeu, to aie is a slightly flexnous 
canal, inclining to the left in the neck, to the right in the upper 
part of the thorax, and again to the left i in its course through the 
posterior mediastinum; it commences at the termination of the 
pharynx, opposite the lower border of the ericoid cartilage and fitth 
cervical vertebra, and descends the neck, behind and rather to the 
left of thetrachea. It then passes behind the arch of the aorta and 
on bronchus, and along the posterior mediastinam, lying in front 
of the thoracic aorta ; lee atl the thorax it lies slightly 

to the left of the aorta, and passing ‘ae el aNd ap tree nee 
in the a ree enters the abdomen, and terminates at the earilae 
orifice of stomach opposite the ninth or tenth dorsal vertebra, 
As it follows the curves Pr ee column, os get in ie 

upper part an antero-posterior flexure. agus is flattens 
pps a in the cervical region, and cy! shindricet in the rest of its 
course ; its largest diameter being met with near the lower part; it 
is connected by loose areolar tissue to surrounding structures. In 
or relaxed condition its mucous membrane assumes the condition 
ete folds, which lie in contact with each other; when 

Si the folds disappear, 
Structure,—The csophagus is formed of three coats—an outer, 
muscular; a middle, submucous or areolar ; and an inner, mucous, 
2x 


epitheliam, 
= ares 
isl the rea whch ae maser n 
posed, and have been named the 


plane 

with th the under surface of the liver, often rv 
Bladder. Near the dower endl ts|artilasatan 

Bios Tis to ears a 

the curve to the lewer k 

omentum, ‘The anterior # : 

in relation with the diaphragm 

be thorax and 








STOMACH, oor 


surface looks downwards and backwards, and is in relation with the 
diaphragm, third portion of the duodenum, transverse 
meao-colon, left kidney, and left supra-renal capsule ; this surface 
forms the anterior boundary of that cul-de-sac of the peritoneum 
which is situated behind the lesser omentum and extends into the 
great omentum. In a state of distension, as after a meal, the 
anterior surface becomes superior, and the curvature is 
Glrected. forwards egainst. the Abdonainal patetes”” IF ix-« Title 

t in the male than in the female, and in the former measures 
about twelve inches in length, and four or five inches in width at its 


Fin, 98o—Vortical and 
Jongitud’ 


denum, made so 14 to 
include the two orl- 
ficos 


‘the epithelium ts seen, 
3. Great end of the 
stomach, ¢ Lesser 


Iatation at 
‘end of the stomach, 
fhe antrum of the py- 





he mucous mem- 
Wane; thelr longitudinal direction ix shown. 9. Pylorua. to, Ascending portion 
of the duodenum, 2x. Descending 32, Pancreatic duct and common bile 
Suet closo to their termination, 13, Papilla upon which the dusts open. 14. 

rerse portion of duodenum, xs. Commencement of jejunum, 1 the interior 
of the duodenum and jejunum, the valvulie conniventes are acct, 


broadest part. When moderately full it is capable of holding from 
five to ten pints of fluid. 

Structure of the Stomach.—The stomach has four couts—viz,, 
serous, muscular, submucous, and mucous, 

‘The serous coat is derived from the peritoneum and completely 
investa it, except at the upper and lower borders, where the anterior 
and posterior layers are separated by a very small interval, in which 
run the gastric and gastro-epiploic arteries. 

‘The muscular cout consists of enisiyes fibres arranged in three 
layers. The most external are Sonik inal, and extend from the 
cue to the pyloric orifice. They are continuous with the 
longitudinal fibres of the a@sophagus, and are scattered over the 
back and front of the organ, but collected into strong bundles 
along the Grovbordatas: Tha WoiAdiat layer Ja. alspeecd at eivela 
which commence at the left extremity, and continue along the whole 












Fro, 981.—Dingram tan mera at SE 


structure, 

fecbly attached to the muscular cont, 
‘The mucous membrane of the 

at the rast sree ‘lorie 
grey colour. Iti« erin er 
connected to the muscular coat that 
it has a smooth, even, mucot 
membrane is thrown into fold, 
permanent, always when 


Fic, 322.—Portlon of the mucous 
membrane of the, stomach, 
sowing the polygonal alveo! 
and at the bottom of these the 
openings of the follicles. mnconts 


to be seen minute cireular orifices 
a8 
to 


their closed extremities resting against the submucous: 
They are more numerous and 

cardiac end of the stomach, and in the 

divided at their deep extremities #0 a 

They vary in Tength from gy to yy of 





af an inch, ‘Two kinds of glands may be distinguished; 
t (which it is belie 


ie phe, mucus)are ictet 
mucous glands ; they are moat 
numerous near the py! lorus, and 
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are pes Se rE ing ite ety sng the 
tare oeepcaly Ex oe 
the secretion of the Cae 

e juice and have hence Sabeatenus oo Ss 

nm named ic glands. In beon divided. 4, 
both there is a ent mem~ Transverse. Sibres of 
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brane formed by flattened cells 
joined edge to edge, and from 
‘which processes spring, some to 
join the cells of the retiform 
tissue of the mucous membrane, and others to penetrate between the 
ithelial cella which line the glands. ‘The ining cells differ in their 
aracter and arrangement in the two 
kinds of glands; in the mucous glands 
they are throughout of the columnar 
variety, similar to those covering the 
surface of the mucous membrane, the 
only change observable in them being 
that in the deeper part of the gland aye 
Decors rr “pa apcoe of elon- 
oa n the pepti columnar 
ey ei gerne mere 
pat (neck) of the gland, the deeper cella 
ing spheroidal or oval, and coarsely 
granulan(pepticedls); towardsthe bottom 
eaceads however, the peptic cells 
{b not form a continuous layer but only 
occur here and there, the intervals be- 
tween them being filled up with poly- 
hedrul, finel, ‘inline alla (central 
cell of the gland). Between the glands 
the mucous membrane consists of con- 
nective tissue with a small amount of 
Tyres tissue, 

Between the mucous membrane and 
submucous tissue a small quantity of 
unstriped muscular fibre is found, form= 
ing the muscularis mucosa. 
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SMALL INTESTINES. Sethe tnroma oat ae op aes 
The small intestine, intestinumtenue, inp tranveme sve neti 
abouttwenty ortwenty- vavateetintcngthy tie'dee part of to lands 
and is divisible into three portions, duodenum, jejunum, and ilewm, 





ee ANATOMY OF THE HEART. 


It presents for examination, in its interior, two opening, 
valwws and the tendinous cords and muscular columns; they 
We thus arranged :— 


Axriculo-ventricular opening, Mitral valve, 
Aortic opening, Semilunar val 
ve SPE Chorie tendinee, eg 


Columne carnem, 


The aurieulo-ventricular opening is a dense fibrous ring cor 
Uv the endocaniium, but amaller in size than that of the me 
Us filrous structure is closely connected with that of r 
anriulo-ventricular and aortic rings; at the junction of the t 
ther is a fibnecartilaginous mass, and, in some animals, a por 
wf fone, 

‘The mitral valve is attached around the auriculo-ventric 
vponng, as is the tricuspid in the right ventricle. It is thi 
than the tricuspid, and consists of two nts, of which 

~ is the langest and is placed between the aurizulo-ventric 

rng and the commencement of the aorta, and acts the par 
© to that foramen during the filling of the ventricle. ' 
fotterior in placed 

‘ind and to the 
of the ans 
yentricul 
The difference in 
of the two val 
both being tr 
gular, and the 4 

«tween them, 
given rise to the: 
of @ bishop's m 
after which they 
nam a ams a 
secondary 
placed Detween 
wo yer 0 
These valves, 

rieuspi 



















spid, are 
with’ an 

tendir 

4» chordir 

Which 
t ‘ attached to two 
Sialsaitn Tema sale * large musculi pa 


ares. 

The column carnew wlmit of the same arr: 
Kinds ason the tight side. Those which are fn 
the wusculi papillares, are two in number, ans 
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LARGE INTESTINE, 605 


#4 The — nee form in their ome ote curve ae 
jing the letter upper curve to the right representing that 
of the duodenum ; and ikea Lewes to the left that Tf clams 
and ileum to the termination of the latter in the colon. 

‘The jejunum and ileum are surrounded, above and at the Sp 
by the salen in front they are in relation with the omentum 

jominal parietes ; they are retained in position by the mesentery, 

which connects them with the posterior wall of the abdomen; an 
below they descend into the cavity of the pelvis At about the 
lower third of the ileum a pouch-like process or diverticulum of 
the intestine is occasionally seen. This is a vestige of embryonic 
structure, and results from the obliteration of the omphalo-mesen- 
teric or vitelline duct at a short distance from the cylinder of the 
intestine. 





LARGE INTESTINE. 


‘The large intestine, five or six feet and sometimes more in Jogi 
prismoid im form, sacculated and thicker than the small intestine, 
tapers gradually from above downwards, and is divided into cacum, 
and rectum, It is distinguished from the small intestine by 
four characters, namely, its size, saccnlation, the existence of three 
longitudinal bands, and the presence in connection with it of little 
fringes of fut called appendices epiploier 
The cw#cum (caput coli) ixs the blind pouch, or cul-de-rac, about 
two inches and a half in length, situated at the commencement of 
the large intestine. 
It is lodged in the 
right iliac fossa, and 
retained in its place 
by the peritoneum 
which over 
its anterior arm A 
its posterior surface 
is connected by loose 


‘Aperture of entrance 
areolar tissue with the tleum into the 
the iline fascia, At- urge lutein, 
tached to its extrem- <Apertareot appandlx 
ity is the appendix ‘ermiformis ™ ¢ 
vermiformis, along fener paca 
worm-shaped tube, of the colon, acy 


the rudiment of the 
lengthened cacum 
found in all mam- 
miferous animals 
except man and the 
higher quadrumana. 
The appendix varies in length from one to five or six inches; it is 
about equal in diameter to a goose-quill, and is connected with the 
posterior and left aspect of the cmcum near the extremity of the 


frenuen of appendix 
‘vormiform! 





The 


the curve looking fo 
relation, by its w 
and lower extre 


retained in its place 
with the small intestine and al i 
the iliac fossa, 


sacrum, 
‘ide, and then returning to the d 
extremity of the coccyx it curves backwards to 
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sacrum meson! 
tion is in relation above with the left sacro-iliac symphysis; and 
below, with the branches of the internal iliac artery, sacral plexus 
of nerves and left ureter; one or two convolutions of the small 
intestine are interned between the front of the rectum and the 
bladder in the male ; and between the rectum and the uterus with 
its appendages in the female. The second portion, about three 
inches in length, is closely attached to the surface of the sacrum, 
and is at first covered by peritoneum on the front and sides, but 
lower down has that membrane only in front ; it is in relation by its 
lower part with the base of the bladder, vesicula: seminales, and 
prostate gland; and in the female with the vagina. The third 
Sartlon arey te eae as ee 


triangular space; in the female the triangular intervenes 
ty its base the 
perineum. 
The anus is situated at a little more than an inch in front of 
the extremity of the coccyx, The integument around it is covered 
each hai ei is oo into Eppanre pate pas pierre are 
o juring the of fwces, The margin of the anus is 
provided with an abundance of sebocedua glands end the epidermis 
may be seen terminating by a fringed and scalloped border, at a few 
lines above the extremity of the opening. 


STRUCTURE OF THE INTESTINAL CANAL. 


The intestinal canal, like the stomach, has four coats—eerous, 
muscular, and mucous, 

Sxnovs Coat—The alimentary canal has « serous layer derived 
‘The fet ot ascending portion of the duod etek 

ay or the lenum is complet 

included by the serous membrane, with the exception of reset 
of attachment of the omenta. The descending portion has only a 
partial covering on its anterior surface, derived from the right meso- 
colon, The transverse portion is aleo behind the peritoneum, 


whi 
ieaeat = mest the 
that in which the intestine 


band is at the attached 
on the inner aspect of the 
Koreas eat the transverse 


Vand, Krom this point te 

the sigmoid flexure to the rectum, 

and form a thick and very muscular 
circular in the cweum and colon are 
are thicker, and near its lower ext 
pe muscular band foe Pecan 


win iti Rrise encement 
estate j the striata fire form the eh 








STRUCTURE OF MUCOUS MEMBRANE, 609 


Svsmucous Coat.—The submucous or areolar coat is a moderately 
thick stratum of areolar tissue which sustains the vessels, nerves, 
and glands of the mucous membrane, and connects it to the muscu- 
lar coat; it is thin and dense in the @aophagus ; thicker and more 
distinct in the stomach; and thicker than the other coats in the 
small intestine, where it is loose in texture, devoid of and easily 
distended with air, excepting at Peyer's where it is closely 
adherent, It is also thicker in the upper part of the emall intestine 
than below, and is one cause of the greater thickness of the duo- 
denum and jejunum; moreover, it enters into the structure of the 
valvulie conniventes. 

Mucous Coat.—In the small intestine the mucous membrane 
is thinner than in the stomach ; it is smooth in the upper fourth of 
the duodenum, but raised into crescentic folds, valvulz conniventes 
(valves of Kerkring), in its lower three-fourths; the valvale con- 
niventes being continued throughout the jejunum, and extending 
as far as the middle of the ileum. On the posterior and inner 
of the descending portion of the duodenum is a longitudinal rid; 
or crest, plicw longitudinalis, about an inch in length, eaused by the 
oblique pesspe through the walls of the intestine, of the ductus 
communis choledochus ; and at the lower and most prominent part 
of this crest is the aperture of termination of that duct and the 
pancreatic duct. valvule conniventes are narrow at their 
commencement, but quickly become larger ; and at the lower pat of 
the duodenumand prnere of the jejunum, where they are largest, 
have a breadth of several lines. In Jower part of the jejunum 
and upper part of the ileum they become narrower and more scanty, 
and are finally lost altogether at about the middle of the latter. 
Each fold or valve extends for about one-half or three-fourths 
around the cylinder of the intestine ; and as they spring from all 
sides of its circumference, have the appearance of circular se 
The jejanum owes it considerable thickness to these valves ; as 
they are small in the upper half of the ileum and wanting in its 
lower half, the thinness of the ileum is due to their absence. The 
valvulw conniventes differ from the rugs described as present in the 
stomach, in that they are not obliterated when the wall of the canal 
is put on the stretch. 

Valve.—At the termination of the ileum in the 1m 
intestine, the mucous membrane forms two semilunar folds, 
strengthened by the muscular cout. The termination of the ileum 
is oblique and flattened, and constitutes the division between the 
cecum and colon, the two folds of mucous membrane being the ileo- 
cecal or tleo-colic valve (valve of Bauhin or valve of Tulpius), The 
position of these folds is such that one belongs to the cecum, the 
other to the colon, the opening between them being oblong and oval, 
and not inaptly compared to « button-hole ; moreover, the colic flap 
somewhat overlaps the cecal flap, and is so disposed in relation to 
the entrance of the ileum, that the contents of the amall bowel are 
necessarily discharged into the ewcum. The upper or ileo-colie folk 
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is horizontal in its direction, the lower or ileo-cweal is 
tical ; both folds are prolonged on each side for some 
beyond the ends of the opening, these prolongations being 
Sfrenula or refinactle 
Tn the cacum and colon the us membrane is 

lines the surfaces of the folds ih for form a boundaries 
sacculi of the large intestine. In the rectum it forme three’ 
folds, one of which is situated near the commencement of the 
tine; the second, extending from the side of the Tey 
opposite the middle of thes sacrum ; and the third, : 
largest and most constant, projects from the anterior wall 
bowel opposite the base of the bladder. Besides these 
membrane in the empty state of the i is thrown 


elites bea 


eee: 
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fe : 
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brane of the reetum i is connected to the muscular coat 


areolar tissue, as in the pestis 
One character serves infallibly to distinguish the 
brane of the small intestine from that of the large, 


i 
: 





Pia, 386 —Sucou membrane ofthe smal tnterting, wilt ta geen 
tbotwroon the villi are sean the ay oi leeches 
bottom of the figure is sone of elliclon <) anenee 


vax .—Seetion of the lower of the Sean ee oe 

1, li, 2, Hiebert’ Totes. "9 son 

portion of thei Gaiecven saake Tae ‘Cre car layer of Us exasealar ; 
Toeyiestinal gered the mensealan coats 


former is studded over throughout by minute conical processes called 
villi, which are entirely absent from the latter, 








GLANDS, yor 


fase Le pr 
membrane, Sapien are certain more Resangoe ae ee 
only be well studied by imicrosopi aoe tie 
pee nies villi, Lieberkil eee es Brunner’ ga glands, the solitary 


ill ac itde conical or club-shaped projections, about 
Th lit ical or cul 
fourth of a insdin length, "They are rete the small inten: 


tine, and are so thickly set, ally at the upper part of the tul 
that they ome thy nip ce vali git give vm tls ee 
eats ¢ presented by a well-washed cent of intestine 


ded in Ta water, Fin villus 
.e basement membrane, which is covered rte BES ee ee 
epithelial cells. In its interior are contained 
a network of capillaries, lymphoid Loe \ 
connective tissue, a small 
the latter being the ama for the Peas 
absorption of nutriment, The lacteal lies in 
= ay = has Siew toit in cells of 
¢ lymphoid tissue, whi ‘in lie in con- 
tact With the basement pita any thi 
which they are in immediate relation 
the epithelial cells, Through this channel 
the nutritive materials taken up Wy, he oat epi- 
oe cells = transmitted re Ral 
ugh in what precise metl as not 
penn seen Each villus contains ae 


fibres of unstriped muscle prolonged into it 
from the muse! mucosie, 
Lieberkiihn’s crypts or tram are 





minute tubules Sethe Pid length, 

somewhat like the gastric follicles, ut 
smaller, They are found all over the sur 

face of the small intestine, between the v! 

and forming eireles round the salted 





ment membrane, and their epithelium is ET ARE, 
columnar, inal Trosstlar banfles. 


Glands.—These racemose or — “ Ty™phatic capillary. 
lobulated glands are small yellowish and flattened glands, each 
surrounded by a small capsule of areolar tissue, and situated in the 
submucous coat of the alimentary canal. They are identical in struc- 
ture with the racemose glands of the mouth, and open on the sur- 
face of the mucous membrane by means of an excretory duct, They 
s confined to the duodenum, extending from the pylorus, where 

an are most abundant, to the entrance of the ductus communis 
edochus, “Yon Brann compared them to, a second pancreas 
= after him they have been named Brun nero on ee or duod 
glands. Their avernge size is a quarter to 





GLANDS, 














to. gBa;--Bronnera lands from the duodenum, &. WL 
dies of 5, Bxorotory ducts opening 

are ne sie and tg oe 

the surface, which in the small intestine is studded with will 
The solitary glands are met with in every part of the evlinde 


Fra, 








Fio, 390—Solitary gland from the oalon 
‘of a child, ax abown in a section of the 
intestine.’ “y, Eloberkuhn's glands, 
Depression om tho surface of the mem- Tee. 2 ates i. 

fwecae — 
‘the 
‘the 





turane corresponding with the central pro- 
¢ tho gland. 3. The glantl 
layer of the inicous coat, 
6 Muscular cont, 







su teats 
Servun coat, 
the bowel, sometimes singly ond rometinnes in groups, 
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numerously in the jejunum than in the ileum, In the lange in« 
testine they are closely together in the aa vermi> 
formis, Reh de ener a(n: aA Tee it less nume> 
rous in the colon; they are larger in the large than in the small 
intestine, 

Peyer's ds or patches luke agminate) are confined 
to Septet ries being and more numerous in the 
lower part of the latter, ‘To the naked eye they appear oval patches 
of mucous membrane, of about from one to three inches in th, 
and about an inch in’ breadth. They are paler in colour than the 
surrounding membrane, and are somewhat raived above the general 
level. They run in the direction of the length of the intestine, and 
are generally found on the side opposite to the attached border. On 
more close inspection they are found to be formed of a collection of 
solitary glands in close rege to each other ; hence their name, 

surface 


“aggregnte glands.” 

mucous membrane in which ee are ‘7, 
embedded {a free fram. vill, andthe A a(\\} 
Lieberktihn follicles are arran, 4 ve) 

in circles round each nodule. és 


thes vary from twenty to forty 








in number. They are enormously ies ‘ 
enlarged and subsequently uleerated "Yasir meeny membrane, ore 
in enteric fever, of whih they form i ae eva a 
the special lesion. : cat 

‘Vessels of the Mucous Coat—  haluies ons of en tibwn Te coe 


‘The distribution of the finer arterial _ #0, the other not ent open, 
vessels and capillaries in the mucous membrane of the intestinal 
canal, in relation to the glands, is worthy of attention. The small 
arteries divide into fine capil- 
laries in the submucous coat ; 
these fine capillaries enter the 
8 between the tubular 
pany and form by their com- 
munications a plexus around the 
glands, in their course to the 
surface. Having reached the 
surface of the mucous membrane, 
the capillaries become increased 
in size, and form a horizontal 
plexus around the apertares of 
the glands, and these wr capil- 
Jaries taking a re je course, 
unite to form small venous trunks, by which the blood is returned 
to the venous circulation. Hence the glands are provided for their 
secreting function with fine capillaries, while the capillaries which 
contribute to the nutrition and secretion of the surface of the 
mucous membrane are of a coarser kind, 

‘Vessels and Nerves of tha Alimentary Canal.—The arteries 
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the superior cava; a small quantity only being derived fmm 
left ventsicle, Yet it is from this oper pent et the natr 
of the lower extremities is provided. Hence We are not sup 
at their insignificant development at birth; while ws Lol 
the providence of nature, which directs the mntrient curs) 
abundance, to the organs of sense, prehension, ee 





and 
a0 necessary, even at the instant of birth, to the 
of the creature, 


After birth, the /--nem ovale becomes Fedusliy: closed | 


membranous layer, w | is developed from margin of theo 
ing on the left sid d from below up: and compl 
separates the twou & The situation of the ism 
the adult heart, ¢ septum auricularum, and is the, 
ovalis; the promi gin of this opening is the annulus ma 

As soon as th have bocome inflated by the fit 4 
inspiration, the ‘the pulmonary artery courses throng 
right and left bra. into lungs, to be returned to the 
auricle by the y veins. Thus the pulm circa 
is established. : ductus arteriosus contracts and 


into an impervious ms cord, serving in afterlife <i 
bond of union betweca .a¢ left pulmonary artery and the cona 
of the arch of the aorta. 

The current through the umbilical cord being arrested, the 
gastric arteries likewise contract and become impervious 
umbilical vein and ductus venosus, also eenaed of their circa) 
current, become reduced to fibrous cords, the former being 
round ligament of the liver, and the latter a fibrous band © 
niny be traced along the fissure of the ductus venasus to the inf 
vena cava, 


ORGANS OF RESPIRATION AND VOICE 


‘The organs of respiration are the two lungs, with their aint 
the trachea, to the upper part of which is adapted an apparatt 
cartilages, constituting the organ of voice, or larynx. 


THE LARYNX. 


The larynx is situated at the fore-part of the neck, between 
trachea and base of the tongue. It is a short tube, of an hour; 
form, and is composed of cartilages, ligaments, muscles, vessels, ne 
and mucous membrane. 

The cartilages are nine in number, three of which are single 
placed in the middle line ; the other six are arranged in three 
placed symmetrically on each side. They are the— 


Thyroid, Two coricula laryngis, 
Cricoid, Two cuneiform, 
Two arytenoid, Epiglottis. 
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convex surface of the organ ‘elitaninpmusple iia re 2 md 
thot fin ner ray from the umbilicus to the 
inferior vena cava. 
Tesuat Coronary, 
(broad, suspensory or falciform) is. 
an igen cermin folk ren extending | peares the oS 
in the anterior cette the liver to. its postatior border, Be- 


eee am two layers, in the anterior and fres margin, is the round 
igamen’ 
‘The lateral ligaments are formed by the two layers of 
neum, which pass from thew under Noteant the dia) eis 
ost border of the liver; they correspond with its lateral lobes, 
he coronary Hgament is formed by the ‘of the two 
crete formi ¢ lateral ligaments near their point of convergence. 
[Clon oats pen als Oto ‘unbroken from one lateral ligament 
¢ 





Pia. 394.—Cpper surface of the 1h oe. rod Ketone Anterior or 
Sb emnpee exrtase 0 liver, 3, Right » ol fi 


ded boner. 
a rel tigamienke. Snape te per 


of dg lobus Segall. 3, Pundus of the. nino em ee 
Interior border of the right lobe. 


to the other; but the anterior quits the posterior at each side, and 
io oonlianoanrish the epeseeponticn, leper of tis longiainal liga 
ment. In this way a large oval surface on the poste: arian border of 
the liver is left uncovered by eee is connected to the 
diaphragm by areolar tissue, formed principally by 
the a he I lateral ligament, and is plored near its left extremity by 
rior Vena cava, previ to the passage of that veseel 


ies es in the diaphragm. 
Ta es rg Moats lconitog bey Dee 


ane ot inn battens vein, and situated between the two layers 
of peritoneum in the anterior border of the Lane aay Heneaad 
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base with the free in of the liver, and the aj 
peril oae posterior border. Viewing them in. this co 
conten 


Fro, 995-_Undor surface 
of the liver, «. Hight 
Jobe, 2. Left lobe. 3, 





aie Tee Gt ee 
1 0) 8 

with the curve of the olon, "ia: Deis dapresnon, produced by the Might Kidney 

ad te epee renal 3, Rough surface on the Totarior boner ot the liver 

ICE et ye Go 

Separating the two lobes, 17. on the posterior corresponding 
supra-renal capsule and kidney. Not unfrequently several small 
i fissures are found on the under ae of this lobe. 

@ left lobe is small and flattened, convex on its upper surface 
and concave below, where it lies in contact with the anterior sur- 
face of the stomach. It is sometimes in contact by its extremity 
with the end of the spleen, and is in relation, by its posterior 
border, with the cardiac orifice of the stomach and left pneamo- 
gastric nerve. 

The lobus quadratus is a quadrilateral lobe situated on the 
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folds.of mucous membrane, which connect the anterior suri 
the epiglottis with the root of the tongue. "The middle of thee 
tains clastic tissue. The hyo-epiglottic ligament is a luo 
yellow elastic tissue passing between the anterior a 

iglotti i in of the body of 1 
ment is « Jong and sl 
ich embraces the apex i 
epiglottis, ond is inserted into the receding angle of the thy 
cartilage immediately below the anterior fissure and abow 
attachment of the vocal cords. 

Muscles.—The intrinsic muscles of the larynx are ¢i 
number; the five larger are the muscles of the vocal 
rima glottidis ; the three smaller are muscles of the e iglottis, 

‘The five muscles of the vocal cords and rima glottidee 











‘are— 
Crico-thyroid, Thyro- 
Crico-arytenoidens postieus, Arytencidens 
Crico-arytenoidens lateralis, 


The crico-thyroid muscle arises from the anterior surface ol 
cricoid cartilage, and pastes obliquely outwards and backwan 
be inserted into the lowe: 

inner border of the ala 
thyroid from its tubercles 
back as the inferior « 
Some of its fibres are con! 
ous with prs of the ini 
constrictor of the pharynx 
The crico- Frtenol 
posticus arises from the 
Brea > on the posterior 
lace of the cricoid carti 


Pio, 364.—Posterior 
view oithelaryax, 
y. Thyroid. curti- 
lage, right ala, 2, 
‘Assouding ‘corm, 
3 Desceading ear: 
it, 4, 7 Crit 
cartibtgee 5, 
Arytensid  Gartl- 
inges. 6 Arytenol 
deus musele, con- 
Misting of oblique 
and 





Pomerat and passes upwards and 
pace wards to be inserted inte 


outer saris of the base ol 

arytenoid. 

The erico-arytenoideus lateralis arises from the Sppar bord 

the side of the cricoid, and passes upwards and backwanls t 

inserted into the outer angle of the base of the arytenoid cartilac 
The thyro-arytenoideus is situated above the precedi 

it arises trom the receding angle of the thyroid cartilage, 


















outer side of the true vocal cord, and passes backwards parallel 
the cand, to be inserted into the base and outer and anterior sur 
of the arytenoid cartilage, and to the mucous membrane cays 
the true vocal cord, 

‘The arytenoideus muscle occupies the posterior concave su 
of the arytenoid cartilages, between which it is stretched. It 





sists of three planes of transverse and oblique fi hence it 
formerly considered as several muscles, under the names of trans 
and obliqui, 
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‘The lobules are small granular bodies of about the size of a mille 
seed, of irregular form, and presenting a number of rounded pro- 


divided they have a 
tite Poe atin dpa De] 
a po 


lobule is divided on its exterior into 

a base and a peripheral surface, The pt, 

base corresponds with one extremity 

of the lobule, is flattened, and. rests iD 

on an hepatic vein, which is thence 

named sublobular. The perij 

birface includes the rest of the surface Ye, 3¢6—Labules of the ier, Tha 

of ‘the lobule, In the centre of each hog of the liver, or when divided 

lobule is a small vein, the intralobu- transversely. 1, Intralotalar voin 

Jar, which is formed by the conver. (ee a ee es obular 
ce of six or eight minute venules space. 

from the rounded prominences of the h 

periphery. The intralobular vein thus constituted takes its course 

through ‘the centre of the longitudinal axis of the lobule, pierces 

the middle of its tee opens into the sublobular vein. The 

periphery of the lobule, with the exception of its base, which is 


Fro, 397.—Longitudinal sevtion of two lobules, 1. A pal 
superficial 10 


Jobule, showing the foliated appearince of itn 2 
‘sootion, 3, Intralol 


always closely attached to a sublobular vein, is connected by means 
of its areolar tissue, with the surfaces of surrounding lobules. The 
interval between the lobules is the interlobular fissure, and the 
angular interstices formed by the apposition of several lobules are 
the interlobular 

The lobules of the centre of the liver are angular, and somewhat 

those of the surface, from the greater compression to 
which they are submitted. ‘The superficial lobules are ineomplete, 
and give to the surface of the orgin the appearance of a transverse 
section, 

In ultimate structure the lobule is composed of hepatic cells, 
of a vascular plexus which receives its blood exteriorly from an 
interlobular branch of the portal vein and transmits it internally 
to the intralobular vein, the radicle of the hepatic vein, and of the 
ultimate ramifications of the billary ducts, 





664 MUCOUS MEMBRANE OF THE LARYNX. 


is draw 
the are 
the subpew! 





corresponding with the ring of the erieoid; while the space inclnld 
by the constriction is a narrow, triangular fissure, the glottis orris 





1s often described as the tocalising area, and the smaller postent 
portion as the respiratory area. Its length is greater in the mill 
than in the female, and in the former measures Somewhat less fist 
an inch, Immediately above the prominence caused by the wel 
cond, and extending nearly its entire length on each side of th 
of the larynx, is an elliptical fossi, the ventricle of th 
This fossa is hounded below by the true vocal cord, whil 
it serves to isolate, and aboye by a border of mucous membnis\ 
folded upon the lower edge of the superior thyro-arytenoid ligamen 
(superior or false yoeal cord). ‘The whole of the cavity of th 
larynx, with its ences and depressions, is lined by mncot 
membrane, which is continuous superiorly with that of the mout 
harynx, and inferiorly is prolonged through the trachea an 
al tubes into the lungs. In the ventricles of the larynx 
mucous membrane forms a cecal pouch of variable siz, 3 
sacculus laryngis, The sacculus laryng 
metimes extending as high as the upper border of the thyrmw 
jaye, and occasionally above that border. When dissected fro 
the interior of the larynx it is found covered by the aryteno-epi 
tideus muscle and a fibrous membrane, which latter is attached t 
the superior thyro-arytenoid ligament below; to the epiglottis i 
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front ; and to the uy border of the thyroid cartilage above. If 
examined from the exterior of the larynx, it will be seen to be 
covered by the thyro-epiglottideus muscle. On the surface of its 
mucous membrane are the openings of sixty or seventy small race- 
mose glands, which are situated in the sub-mucous tissue, and give 
to ite external surface a rough and ill-dissected appearance. ‘The 
secretion from these glands is intended for the lubrication of the 
vocal cords, and is directed upon them by two small valvular folds 
of mucous membrane, which are situated at the entrance of the 
sacculus, The mucous membrane is closely connected to the epi- 
glottis and to the vocal cords, on the latter being remarkable for its 
thinness, It is invested by a columnar ciliated epithelium as high 
up the superior folds of the ventricle of the larynx and lower half 
of the epiglottia, but on the true vocal cords the epithelium is equa- 
mous and non-ciliat 

Glands.—The mucous membrane of the larynx is furnished with 
an abundance of mucous ds many of these are situated on the 
epiglottis, in the sacculus and in the aryteno-epiglottidean 
folds, where they are arytenoid. The body known as the 
epiglottic gland is merely a mass of areolar and adipose tissue, 
situated in the triangular space between the front surface of the 
apex of the epiglottis, the hyo-epiglottic, and the thyro-hyoid 
ligament. 





Appearance.— When examined by means of the 
laryngoscope, the upper opening of the larynx presents the appear- 
ance of a 8] of almost semilunar 
form, bounded in front by the base 
of the tongue gnd behind by the wall 
of the pharynx. In the anterior 
of thie 3 the curved theaters 
tremity of the epiglottis (fig. 366, ¢) 
is seen, and projecting into the 
from before, in the middle line, the 
cushion of the epiglottis (cu). In the 
middle line behind is a narrow slit, 4 
which is the space between the two igh "nots 

cord. 





arytenoid cartilages, and on each side Cushion of 
of this a rounded tubercle, the tip 
of each cornicula laryngis; a little 
externally to these, two other tubercles will be noticed, due to the 
presence of the cuneiform cartil and running from them out- 
wards to the edges of the epiglottis, two crescentic folds of mucous 
membrane, the aryteno-epiglottidean folds, In the middle of the 
space, four flattened bands will be seen, two on each side; these are 
the true (ive) and false (sve) vocal cords; between the former lies the 
narrow chink or fissure of the glottis. 

Vessels and Nerves.—The arteries of the larynx are derived 
from the superior and inferior thyroid. The nerves are the superior 
laryngeal and recurrent laryngeal; both branches of the pneumo- 
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ee vaginal branches ramify ba arr ule eat 
and form a which, like the 
plexu pat il Paice les eanala, but. tani on 
that side of the smaller canals against which the duct is placed, 
‘The interlobular branches proceed from the vaginal biliary cerry] 
where it exists, and directly from the hepatic duct on that side 
the smaller canals against which the duct is placed. ‘They enter the 
interlobular spaces, and ramify between the lobules in the inter- 
a fissures, then pass into the lobules and form a very fine 

lexus. 

The coats of the duct are very vascular, and supplied with a 
number of mucous glands, which are distributed i larly in the 
larger, but are arranged in two parallel longitudinal ‘sows in the 


emaller duets. 
rai ei of the Ducts within the Lobules.—From the 
interlobular ducts numerous and minute capillaries have their 


r 
2 






Fi, 4or— capillaries from the rabbit's ver. 3. Part of «lobule a, Intra- 


Biltary 
ar aac aera aero Bere 
(a) 5. ay in thelr rel 

fo the hepatic calls a. Uiary capillaries. 6 Wepatio ©. Biliary duets, d. 
origin; tiles into the interior of the lobule and form a fine 
Jexus, with eubical meshes, extending entirely across the lobule. 
8c capillaries pass between the cells, and may be seen 

in cross sections of a lobule as minute pores at the points of contact 
of the cells; they surround and enclose each cell bee on the 
side presented to the wall of the vascular capillary. As it has not 
been satisfactorily established that these channels indepen- 
dent walls, they are called by some authors intercellular passages, 
but from their being continuous with the fine ducts in the inter 
lobular fissures and from certain other considerations, very fine walla 
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GALI-BLADDER, mS 


Postal Liver.—The liver is the first formed ares BE 
the embryo, consisting of two small le, 


a it] 

forming solid ayia which Pest hyiad aeanpaten Witt aE 
other, and pour eyieae es oe of the gland; the 
other cells incls within the network of the former constituting 
the areolar and vascular structure of the organ. Subseq the 
solid cylinders are hollowed in their interior and form the bili 
ducta, At the third week the liver fills the whole abdomen, and 1s 
one-half the weight of the entire embryo. At the fourth month the 
liver is of immense size in proportion to the bulk of the fous. At 
PTR A i en eee ae part of 
the abdomen. lobe is as large as the right ‘the falci- 
form ligament corresponds with the middle line of the body. The 
liver diminishes rapidly after birth, probably from obliteration of 
the umbilical vein. 


‘GALL-BLADDER. 
‘The gall-bladder is the reservoir of the bile ; it i 
age pay ers aden susfico.of the xight 


fandus, and neck; the fundus or broad extremity in the nat 
ition of the liver is placed downwards and frequently projets 
com 


are longitudinal and circular indirection. The internal or mucous 
coat is but loosely attached to the fibrous layer ; it in everywhere 
mised into minute ruge, which give it a beautifully reticulated 
appearance ; and it forms, at the neck of the sac, a spiral valve. It 

is continuous through the hepatic duct with the mucous mem 
Ti the ducts of the liver, and through the ductus communis 
‘hus, with the mucous membrane of the alimentary canal. 

It is coated on its surface with a columnar epithelium. 
The — ducts are—the hepatic, cystic, and ductus communis 
lochus. 
tie duct, nearly two inches long, is formed in the trans- 
verse fissure of the liver ae junction of two ducts which proceed 
from the right and left lol t joins the cystic duct at an acute 
angle, and mane duct resulting from their union is the ductus 
a, 


communis 
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THE PANCREAS. nr 


of the reflections of periton will enable the student 
to uni eae RGN oober peaeeear id eskeol hy eek voR ene 
in 


cisions. 


resents a groovy a the splenic artery and 
r, and. is in relation with the oblique portion of the duodent 
Iobua Spigelti; he lowers border taneparaiod 
m ‘ion of the duodenum by the superior mesen- 
teric artery and vein, Cr hire ee et 
pancreas is a Jobular fold of the gland which letes the canal 
of the superior i and is called the 
tie duet (duct of Wirsung) commences at the small 
extremity of the ichea, which conve and unite 


in size, and lying nearer the anterior than the posterior surface 
Aone pat of the descending duodenum, where it 

terminates on the papil i 
the ductus communis choledochus. The duct receives numerous 
branches which open into it on all sides from the lobules of the 
gland, and at its termination is slightly dilated and obliquely 
‘een the muscular and mucous coat of the intestine to roar the 
papilla ‘The duct which receives the secretion from the lesser 


ncreas ie ductus pancreaticus minor 5 i 
prepa dust wear the duodenum, end-scmaticiserpasde seranaiely 
into that intestine. As a variety, two pancreatic ducts are occa- 
sionally met with. 

In structure the pancreas its the ordinary composition of 
se racemose gland, being made up of lobes, and these of 
reddish-yellow polyhedral lobules, which latter consist of smaller 
lobules, and the smallest lobules of the ramifications of minute 
ducta, eveinaree z [educa as es cil landular vesicles 
are rounded in form and com ofa i membrane, 
lined by a cubical SED ef cnnelanted. colle t9 colle being 
somewhat noe) from the presence of fat granules as of their 
contents, The ducts are composed of areolar and elastic tissue, and 
lined by a columnar epithelium, In the walls of the ducts are 
numerous small racemose mucous glands like those in the hepatic 
Aoi ‘The secretion of the pancreas is a clear fluid containing few 

Is. 
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‘THE SPLEEN. m9 


proportion of white corpuscles, The cells of the reticulum contain 


ont the spleen numerous light-coloured spots 
axe observed, which, when of ze, present 
appearance grains; they are 

of the spleen. They 
are connected with the outer coat of 
the small arterial twigs, sometimes being 
situated only on one ae eee 
shown in fig. 402), but more commonly in the 
human subject completely surrounding it. In 
ae ey corre closely to - 


e of the rutiform tiasue are intimately sBoying theconnection, 
connected with the supporting cells of the with the «mall 7 
The outer coat of the smaller arteries From the xpleen of tho 
is shout the whole of their ramifications %°% 
in the apleen converted into lymphoid tissue, so that the Malpighian 
ies are but thicker aggregations of this tissue at certain parts 
of the course of the vessel. 
artery is of eee a ae alk of tae 
is size in proportion to the bulk o! len 5 
it isa divialan of cceliac axis. The branches which four the 
spleen are distributed to distinct sections of the organ, and anas- 
tomose wary sparingly with each other; they terminate in elegant 
bundles or pencilli of minute straight arteries, which end in eapil- 
laries. The latter, after running for a short distance, lose their 
tubular character, and the cells which form their walls become 
branched and communicate freely with the branched cells of the 
Bu) reticulum of the pulp; the contained blood comes thus 
to flow directly into the interstices of the latter. The veins com- 
mence in like manner by ae cells forming the walls of 
which are continuous with those of the pulp ; as we trace them out- 
wands they assume the tubular character and anastomove freely with 
each other in the meshes of the trabeculw, thus diff from the 
arteries between which, in the substance of the spleen, anasto~ 
moses are few. From this description it will be seen that the 








or THYMUS GLAND, 
cen tp Fey nerves, the great splanchnic nerves, and som! 
@ 


phatic glands. ‘ ; 

A superior mediastinum is sometimes described. Is is the 
of the interpleural apace which lies above the pericanlium, ™ 
bounded in front by the sternum, and the origin of the sterayh 
and sterno-thyroid muscles, behind by the vertebral column, w 
each side by the pleura. It contains the remains of the thy 





Fra, 372.—Transvorse section of the thorax. 1. Anterior modiastinums. 2. Tet 
THathmary vessels. 3. Triangularis sternt muscle. 4. Right phrenic nem 
Hei pineal nerve, Thoracle das in poster medistinut. 7. Git 

left vagus in front and right 3. Vona major’ 

ferta giving ff intercotal bravchin 30. Ganglatod cord of ayraraisoae 

ight ventricle, ma. Right auricle. xa Pulmouary artery. “4. Aorta, 
cava superior, -v, Dorsal vertebra. 





gland, the pneumogastric, cardiac, phrenic, and left recnrrent Ia 
geal nerves; the trachea, esophagus, and thoracic duct ; the ti 
verse portion of the arch'of the aorta, and its three great brant 
the two innominate veins, commencement of the superior vena) 
and termination of the vena azygos major. 


THYMUS GLAND. 
Although not directly connected with the organs of respin 


it is convenient to describe the thymus gland in this place, occ 
ing, as it does, the anterior mediastinum, and lying in relation 














the pleure and pericardium. The thymus is a temporary o 
which is of large size in the young child, but in the adult is red 
so as to become a met 


In its mature state it consists of a thoracie and a cervical. po 








frours of cells which differ 
1m those of the cortex in be~ 


i 
4 \ 
Luschka even stating that he } i "y 
has traced i ' >| 


‘twigs and forming a plexus in 
the cortical layer ; while others 
continue onwards to the medul- 
lary substance, and either ter- 
inate in the Typ 






and contribute to the formation 
Saree ara Stn) a a Po. Vertical rection of renal 
cortical sul we the capil- = gs 
Jaries are straight, oceupy the Eas Zina timer Hone oe 
itercolumnar spaces, and com- — ¢t roticularia. ¢ Medullary 
municate with each otheracross ™ si Peetion st 
the columns by transverse branches, forming oblong meshes; in the 
medullary substance the capillary plexus is a close network and the 
meshes rounded. The veins take their origin from the capil 
are by minute venules, which unite to form the supra-renal vein, 
1" vein runs through the centre of the medullary sub- 
stance, and issues from the supra-renal capsule at the hilum on its 
anterior surface, to terminate on the right side in the inferior vena 
cava, on the left in the renal vein. Smaller veins take their course 
by the side of the arterial twigs, and leave the capsule at various 
au 











‘The tul commence on the surface of the 


buli uriniferi pile 
ae two hundred to five hundred 0] ing ae t “ course 
atraij straight or rough the 
En ert eke se na ie a Ulin bron pit 
each tubul 


pyramids of the medulla between the straight tubules, and again 
OEE lien gee op looped tubule 
of ae Ker id cortex ie second _ ee 
becomes greatly convoluted, convoluted tubule, an: ter- 
Sates per fea on walled the Malpighian capsule. 
‘The straight tubules as they into the cortex are arranged in 
gore the central members of which approach nearest to the sur- 
the kidney, while the external ones are much and 
scot flee distance from the medulla; they thus form 
of Perrein. 


pon masses receiving the name of 

tubes are formed ue t_ membrane supporting epithe- 
ium ; they vary cons bly in width in different parts of their 
course. Near the apex of the papilla, the ‘tube (as the 
eanal formed by the union of several straight tubes is often called\ 
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- URETER—PELVIS, 


m7 
embrace the and form a separate pouch around each; the 
ae it to the base of the ee and continuous 
wilt Ly eyes Externally the x the pelvis renalis 


abdomen, it is situated behind the um, and is crossed by 
the vessels; in its course downwards it rests against the 


external iliac veesela, Within the pelvis it 

Smee: Se cao das alien a eae a oe 
ide e cervix uteri and u) ce ina in 
hare are, expstimce oo rete ta: coe Kiboey. 

ureter, the pelvis, the infundibula, and the calices are composed of 

three external or fibrous, middle or muscular, and internal or 

wucous ‘The fibrous coat of condensed 


papille it is connected with the substance of the pyramids, and is 
continuous with the uriniferous tubuli, while inferiorly it 

blended with the mucous membrane of the bladder. The ium 
oo ALE aS Sar ers of 


nucleated cells, which are round next the membrane ; of 
wae ee gore or pear-shaped in the middle ; and os 


surface, sometimes measuri of an in 

troalth anno unfeqently containing rage hh dtr ati 
superficial cubical cells are excavated on their under surface into 
Tittle di aro rita 2ie Based of (ls, pote ciesped ani ck 





the je layer 
PELVIS. 
‘The cavity of the pelvis is that portion of the great abdominal 
cavity whieh is included within the bones of the pelvis, below. tha 
Fe a get pence pnt ee ea le oy It is 
bounded by the cavity of the abdomen above, and by the perineum 
below; its internal parietes are formed in front, below, and at the 
sides, by the peritoneum, pelvic fascia, levatores ani, and obturator 
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stratum, and are then continued onwards 
around the prostatic urethm. The internal tend 
layer; Ellis), thinner than the preceding, is of fibres which 


com] 
are oblique and scattered in the fundus and body of the bladder, but 
tara in tinal i continued 


radiating fibres of the ureters have @ transverse direction, 
muscular structure is intermingled with areolar and elastic tissue, 


© mucous coat is thick and smooth, St greta ei 
ly moulded on the muscular coat, to which it is connected 
the areolar coat; it has no papille, but numerous mucous gl. 
which are most abundant in the cervix and fundus, and are either 
simple pyriform follicles or small aggregations of follicles consti- 
tuting racemose glands, The mucous membrane ie continuous 
through the ureters with the lining membrane of the uriniferous 
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converge almost to a at the base of the gland. It 
ie through this space the ig is made in the recto-vesical 
ee ler. 

‘Vessels Fd parr endef ie those ye mid 
superior vesical, three or four small branches w! 

the commencement of the previr to its com~ 
Plate obliteration; an tesical, from the iliac. 

is distributed to the base of the bladder, vesicula seminal 

and prostate gland. The veins are numerous and of large «i 
form a plexus around the neck and ut the base ; the 
plexus communicates with the tic plexus and hwmorrhoidal 
vein. The nerves of the ler are derived from the inferior 


uses and their communications with the third and 


PROSTATE GLAND. 


rpotornn, preponere) is situated in front of 
jade cant the er abr peat pelvic 
rectum, through wl latter it may be felt 
measures about one and a half inches across at 
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rectum, Ii in position by the anterior and 
its of the bladder, and by a process of the recto-vesical fascia, 
forms a sheath around it, It consists of three lobes, two 
lateral and a middle lobe or isthmus; the lateral lobes are distin- 
an indentation at the bass of the gland, and a slight 
‘on its upper and lower surface. ‘The third lobe or isthmus 
a eee Bee) his easter een, tee Sete 
Tobes at the back of the ler surface of the organ; it is 
‘imy “: Fe eel eS 
it when j.when prominent it corresponds to 

the elevation at the neck of the bladder called the urula. 

Structure.—In structure the ite is composed of smooth 
muscle and glandular tissue, the being not more than one- 
third or one-fourth of the whole, and consisting of from thirty to 


fifty com; 
sparred colour and dense in texture, splits easily in the course 
du 
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PLATE 26. 
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The muscular coat consists in its uy Part of striped filres'< 
these gradually pass, about its middle eat the iped vane, 


and in its lower part the latter form only is found. fies 
arranged in an outer longitudinal, and an inner cireular layer; 

longitusinal fibres are in the upper part of the tube disysdl 
three fasciculi, two lateral, which are con! ous with those t 
inferior constrictor, and one anterior which is attached to Ue 
tical ridge of the cricoid cartilage. The circular fibres are attehl 
superiorly to the cricoid sais they are transverse in tie 
arrangement, above and below, but spiral in the middle of & 
wsophagus. Below, both sets of fibres are continuons with the! 
the stomach. The submucous coat loosely connects the muse 
and muscular coats; it is thicker than the latter, is com é 
areolar tissue containing many elastic fibres, and has embeddel 2! 
the glands which open on to the surface of the mucous membre 
The mucous membrane is pale in colour but of firm texte 
It isstudded over with a number of very fine papilla, and is cores 
by a stratified epithelium. A number of racemose glands situs 
in the submucous tissue, open by short ducts on ‘to its curt 
Between it and the submucous layer isa thin stratum of unstriy 
muscle, the fibres of which are for the most part longitudinally 

ucosa, 


STOMACH. 




















posed, and have been named the muscularis mi 






THE STOMACH. 







The gre! 
the pat 





sphagus, and is emby 
ace of the spleen ; it presents superiorly 
, leading to the cardiac orifice. ‘The pyl 
small and contracted extremity of the « | 
plane anterior and inferior to the cam and lies in e« 
with the under surface of the liver, often reaching to the gal 
blad Near the lesser end is a dilatation, the antrum of t 
| 
} 







lorus 



























1 The two curvatures give attachment to the peritoncun 
the upper curve to the lease 

omentum, The anterior 
in relation with the diaphragm (which separates it from the vi 
of the thorax and six lower ribs), with the left lobe of the live 
in the epigastric region with the abdominal parietes. The poster! 








MALE ORGANS OF GENERATION. 733 
‘opens on the mucous merifbrane of the urethra, by the side of or 


“within the aperture of the sinus poc 
‘The vesicula seminales and vasa deferentia are covered 
ae muscular: vesicle et dt ts (Ellis) 5 

wi is Saeed into on ‘on raising the recto-vesical fascia. 
muse ee Wo eee and longitudinal fibres, the 
poser fon tt ee tut land the ginal fra ise 

ler e 

Been wi cvenleules and vasa deferentia, The odteat 


Sina eea cuties hy ple fre ceo an inch 
and longed for ort distance 


vere ee 


In structure 
ees thin fibrous membrane, made up Aine areolar 
} middle, o muscular coat, consisting of smooth Soper 
ern cemnpetee te tayers; ecto nal and efrenlesy and ‘inter= 
« thin mucous membrane, vascular, marked by” a Melieate 
ition of ridges and alveoli, and coated with a squamous 
ate of cells containing yellowish pigment granules. Opening 
to the surface of the mucous mem are a large number o! 
Reale glands, which give to its surface a brownish-yellow colour. 
‘The vesiculie are covered externally and their convaliiana held to- 
a thin membrane of Reciae tissue, and they are 
5 the recto-vesical fascia, and the muscular stratum already 


MALE ORGANS OF GENERATION. 
‘The organs of generation in the male are—the and testicl 
with their cao eae be = 


PENIS. 


penis is divisible into a body, root, and extremity. 
eee by a thin integument, which is rear be fr 


labia; sme Desk wnsiie ta ie ipeataaya uss groaved maphé, 
‘to which a loose fold of mucous membrane, the frenum preputii, 
is attached, The base of the glans is marked by a projecting eollsax, 
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‘pass up’ ‘to reach 
vein. It is composed of erectile tissue, enclosed in a 


the ion of the urethra, which lies 
fs ower tae i 


Jol 
longitudinal septum in its interior. 
pa Sas, of A EP mg unlike that of the 
mm, conaiita oly of circular Gbvea, which ero're- 
along the middle line, forming a im Which is 
only in the bulb ; the reflected fibres of this septum em- 
urethra through its entire length, and exclude the latter 
structure of the spongiosum. 
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ener ti ete cn alana serstars,sabring 
jnantity into the com ion of the 

Tt consists of bends of fibrous anit elastic tissue (with few 
musenlar fibres) which pass from the capsule of the organ into its 
interior, and there divide and unite in such a manner as to produce 
of cavities sepmiuntaeting freely with each a es 

ies are smaller in the glans corpus spongiosui 

euanferece of the 8 eavernom thn In the Cie 7 of the 
latter, are large and dilated ; are lit alayer 
el ctlaned opted] cals oonticuoms with too ining the erates 
and veins arensee ween aaa filled with blood, 


F 


ence of its | veins ing the venous 
flow. "The arteries are convoluted in the passive state of the penii 
but straightened in its distended condition ; they terminate nia 

visa directly into these dilated veins, Some of the finer twigs of 


arteries have a peculiar, twisted, and dilated or tendril-like 
appearance, first described by Miller under the name of arterie. 


where it is 
vein. It is 

id te sata by another band, the Higamentu 
and to the right kidn 
rnale, The duodenues 2 the moet fixed portion of 
intestine. 

The first or ascending portion of its course, betwe 
three inches in length, is completely enclosed by the p 
it is in relation, above with the liver and neck of the es 
in front with the great omentum and abdominal pa 
dehind with the right border of the lesser omentum and : 

The second or descent portic situated altoge: 
the peritoneum : it is in relation by its anterior 
commencement of the arch of the colon; by its 
with the concave margin of the right kidney, the inferior 
and ductus communis choledochus; by its right borde 
ascending colon; and by its left border with the pan: 
ductus communis choledochus and pancreatic duct ope 
internal and posterior side of the perpendicular porti: 
below its middle. 

The third or transverse portion of the duodenum, 
and narrowest of the three, lies between the diverging la 
transverse meso-colon, with which and with the stoma 
relation in front, above, it is in contact with the lower bo 
pancreas, the superior mesenteric artery and vein being i 
and, behind, it rests on the inferior vena cava and aorta. 

The jejunum (jejunus, empty) is named from bein, 
found empty. It forms the upper two-fifths of the omaif 
commencing at the bend of the duodenum, on the left 1 
second lumbar vertebra, and terminating in the ileum. I, 
to the touch than the rest of the intestine, has a pinkish 





Jorftoneur, nt tos polnt ot ral ig 
ouiTD, int of reflection 
‘the anterior ‘rectum, 


ous 
aide, with tte duct. 12, Bulbous portion of 
length of the urothm of the corpus 9 = 


‘cavern ‘base of (17) the glans penis, 
ined ther tienes fipe Sasven’ ciiuistacs oat Coogan empioee 
‘corpus aporiglostiz. 


peminales, It is Se Merger with a stratified squamous epithelium 
corresponding with that of the bladder, and has opening on to its 
‘gurface numerous mucous recesses or crypts, and the ducts of the 

lands lying in the submucous tissue, @ submucous coat is 


and contains a convoluted vascular structure resembling erec- 
; italso contains numerous racemose mucous glands, wach 


BA 





606 COLON—RECTUSE. 


| ileum, and int. 
| colon is dividi 


ascending colon ,. 
f gh the right lumba. 
1 ‘n bends inwards 

Hl under the name 

| “la, descending 

‘ ‘ac fossa, where. 

! is called the sigm lexure, 

ve + ascending colon, .... -nost dilated 
alext the cawcum, is retained in positic 


| wy the peri 
' meso-colon. 


en, thy it 
tomar as 
I ds 
lnwer ~ ‘with th. 


he descending colon is smaller in calibre, and situated mon 
deeply than the ascending colon ; its relations are similar. 

The sigmoid flexure, the narrowest part of the colon, curves 
wards and to the right, then downwards and to the left, and» 
retained in its place by a meso-colon, It is in relation, ¢n frm 
with the small intestine and abdominal parietes ; and behind’ with 
the iliac fossa, 

‘The rectum, the termination of the large intestine, seven or eis 
inches in length, has received its name, not so mu 
direction of its course, as from the str 

h the 
entle curve to 
opposite the 
aris to terminate in the 





URETHRA. 739 
course forward by the yan ssa terminate 
t-like 


openings. 
"The prostatic portion of the urethra, when distended, is the moat 
Poise ipaitick is canal) Way exodialag sentny, ts of 


emission. 
‘The membranous portion, the narrowest of the canal, mea- 
sures about three lines in diameter, and is about three-quarters of 
‘an inch in length along its upper wall, and half an inch on its 
lower. It extends from the apex of the prostate gland to the bulb 
of the corpus spongiosum, and passes through the triangular liga- 
ment. Its coats are—the mucous membrane, circular muscular coat, 
and compressor urethra muscle. The submucous tissue is richly 
Bee fiat clout ux ‘aden tetany 
spongy ion, about six in in len, forme the rest. 
of the extent of the canal, and is lodged in the corpus josum 
from its commencement at the triangular ligament to the meatus 
urinarius, It is narrowest in the body, and dilated at each ex- 
tremity, posteriorly in the bulb, where it is named the bulbous 
portion, and anteriorly in the glans penis, where it forms the fossa 
‘The meatus trinarius is the most constricted part of 
the canal; so that a catheter, which will enter that opening, may 
be passed freely through the whole extent of a normal urethra. 
Opening into the bulbous portion are two small excretory ducts 
about an inch in length, which may be traced backwards, between 


peas, Cowper’s 

a thin capsule, their glandular structure being held together by 
areolar tissue and smooth muscular fibre; smooth muscular fibre 
is also found as a longitudinal layer, around their excretory ducts. 
are situated immediately beneath the membranous portion 
of urethra, and are enclosed by the lower segment of the 
compressor urethre muscle, so as to be subject to muscular com- 
poeta: On the whole internal surface of the spongy portion of 
urethra, and especially along its lower surface, are numerous 
small openings of lacuni, and the apertures of mucous glands 
situated in the submucous areolar tissue (glands of Lit The 
ings of the lacunw are directed forwards, and are liable occa- 
ly to intercept the point of a small catheter in its Sarna to 
the bladder. At about an inch and a half from the opening of the 
in the upper wall of the urethra, one of the lacune ix 
generally found much larger than the rest, and i# named the lacuna 

magna. 





ANATOMY OF THE TESTICLES, mt 


its parietes are thick and tough, and its canal from one-fourth to 
one-third the diameter of the entire duct, In structure it is com- 
posed of three coats—an external or fibrous coat, which is thin ; 
a middle or muscular coat which is remarkable for its thickness, 
and consists of three layers of smooth muscular fibre, namely, 
external longitudinal, middle circular, and internal longitudinal 
‘nd an internal or mucous coat .@ mucous membrane being 
Pale in colonr, disposed in longitudinal plait, and coated with a 
squamous epithelium, composed of cells containing yellowish pig- 
tment granules. In the dilated portion, near its extremity, it prosents 
a reticular ap) nce, like that of the vesicule seminales, 

The envattigs of the spermatic cord are—the spermatic fascia, 
cremaster muscle, and fascia propria, The spermatic fascia is a 
prolongation of the intercolumnar fascia, derived from the bordere 
‘of the external abdominal ring during the descent of the testicle in 
the fartus, The cremasteric covering, erythroid, is the thin mus- 
enlar expansion formed by the spreading out of the fibres of the 
eremaster, which is likewise carried down by the testicle during its 
descont. The fascia propria is a continuation of the infundibuliform 
process from the transverealis fascia, which immediately invests the 
‘vessels of the cord, and is also obtained during the descent of the 


‘The TESTICLE isasmall oblongand rounded gland,aboutan inch 
and a half in length, somewhat compressed at the sides and behind, 
and suspended in the cavity of the scrotum by the epermatic cord. 

Tis position in the scrotum is oblique, so that the ‘upper extremity 
is directed upwards and forwards, and a little ontwards ; the lower, 
downwards and backwards, and a little inwards ; the convex border 


Pi, 42¢—Transverse section of the testicle, 
Evrity of the tantes vaginalis; the 
Jayor i the parietal ayer 

‘Dual In contact with the organ, the vi 

Jager, 9. Taniex albuginea.” 3. Medin- 

i diving off nutierois brow 

‘cords in a radiated direction to the internal 

urface of the tunica albugines. ‘The cut 

‘extromitios of the vossola below the figure 

to the rete testis ; and those above 

to tho arteries and veins of the organ. 4. 

Tanion vasculoaa. 5. One of the lobules, 

consisting of the convolutions of the tubull 

Seminiferl, and terminating by a single 

duct, the tus rectum. Corresponding lob- 
fare scen between the other fibrous 

conis of the mediastinum. 6, Section of 

‘the epididymia, 





looks forwards and downwards, and the flattened border to which 
the cord is attached, backwards and upwards. Lying Against its 
outer and posterior border is a flattened body which follows the 
course of the testicle, and extends from its upper to its lower ex- 
tremity ; this body is named, from ite relation to the testis, eph- 


742 STRUCTURE OF THE TESTICLES, 


(éxt, upon ; Bidwor, the testicle); it is divided into a central 
and a 
(eet Db ee one alee a 
sonra 


fe ehiah oer otsatted bat eben 
in whi never 
sercns fades 


tunica 
from the peri in the descent 
obliterated from the abdomen | 


“Sf 
& 





surface of the tanica 
necting el the testicle 
portion, tunica vaginalis 
surface, through the medium of. 
tha te oer 
smooth surface of the shut 








a covering of tunica vaginalis, 
the remains of a fortal structure cal 


‘The tunica i 
bluish-white colour, and 
adherent externally to the 
union of a serous with a fi 
serous membrane, like the di 


posterior border into the interior of 
ing longitudinal ridge, the mediastinum: 
anum), from which numerous fibrous 
given off, to be inserted into the inner 
mediastinum serves to contain the vessols 
Saatbats Passage into the substance of 
cords are adapted to it com) I 
vores section bf the atcls bo sonia 
num examined, it will be . 
substance of the organ are situated near the posterior bord: 
mediastinum, while the divided ducts of the rote testis occupy = 
place nearer the free margin. —4 
The tunica wasmilosa 's Ube netivenk utr of the testicle ; 


STRUCTURE OF THE TESTICLES, m3 


it is situated immediately within the tunica albuginea, and encloses 
opt ee Le Et Since er between the 
one hieonen fine blood-vessels, connected together by an 
wel 

‘The substance of the testicle consists of numerous conical flattened 
lobules, the bases being directed towards the surface of the 
and the towards mediastinum. found between 
four and five hundred of these lobules in a single testicle. 
lobule is invested by a distinct sheath formed of two |; one 
being derived from ial Ganon ascatsag Roy othecieees the tunica 


The lobule is composed of from one to three minute 
mbuli seminiferi,” exceedingly convoluted, anastomosing 


H 


Peay with each other near their extremities, terminating in 
loops or in free cwcal enda, and of the same diameter, 

(Lauth), throughout, The tubuli seminiferi are of a 

colour ; become less convoluted in the apices of 


the diameter of the tubuli 
seminiferi, the vasa recta. 

‘vasa recta enter the sub- 
stance of the mediastinum, 
and terminate in from seven 


through the fibrous tissue of 
the mediastinum ; they com- 
municate freely with each 

, and constitute the rete 





= 1auth estimates the whole number of tubull semiuifert tn each testicle at f4o, 
and their average length at > feet 3 inches According to this ealculation, 
entire length of the tubuli seminifert would be 1899 feet, 
Mie ence eng af he tubee somocng he splays, scording w the sina 
We tubes com 
authority, ts 1 foot, ee Be Sele rants me 











F 


bus, 

The TESTICLES IN THE EMBRYO are situated in the lum- 
bar immediately in front of and somewhat below the kid- 
neys have, connected with them inferiorly, a peculiar strac+ 
ture, which assists in their descent, and is called the gubernaculum 


‘The gubernaculum is a soft and conical cord, com of areolar 
tissne, epee in its areole a gelatiniform fluid. the abdomen 
‘it lies in front of the psoas muscle, and passes along the spermatic 
canal, which it serves to distend for the passage of the testis. It 
attached by its superior and larger extremity to the lower end of 

testis and epididymis, and by the inferior extremity to the 
bottom of the scrotum. The gubernaculum is surrounded by a thin 
bisgos iuscular fibres, the cremaster, which pass upras upon 

ody to be attached to the testis, Inferiorly the muscular 
fibres divide into three Ear, which, according to Curling, are 
thus attached ; “ The external and broadest is connected to Poupart’s 
ligament in the inguinal canal; the middle forms a lengthened 
band, which escapes at the external abdominal ring, and descends 
to the bottom of the scrotum, where it joins the dartos ; the internal 
passes in the direction inwards, and has a firm attachment to the 
os pubis and sheath of the rectus muscle. Besides these a number 
of muscular fibres are reflected from the internal oblique on the 
front of the gubernaculum.” 

‘The descent of the testicle is gradual and progressive. Between 
the fifth and sixth month it has reached the lower part of the psons 
muscle, aud, during the seventh, makes its way through the spermatic 

and descends into the scrotum. 


are placed behind the peritoneum by which they are invested upon 
Seegrwins mucho: ea ise e fin 


to the testicle. That portion of the peritoneum which imme- 

surrounds the testicle is, by the above process, cut off from 
its continuity with the peritoneum, and is formed the. funses 
vaginalis; and as this membrane must be obviously a shut sac, 
one portion of it investing the testicle, and the other being reflected 
08 to form a loose bag around it, its two portions have received 
‘the appellations of tunica vaginalis propria, and tunica vaginalis 
teflexa. In its descent the testicle receives certain structures from 
the different layers of the abdominal wall ; these have been enume- 


c 1 (Pe 290) 
the coverings being exactly the same as those of the oblique om 


746 WOLFFIAN BODIES. 
‘Much difference of grecire ese which the 
descent of the testicle ‘ 
tof the tts flected Oui prong Select 


to Poupart's Neament. The mode of erersion of the cremaster 


Anes, 
the serdtom. pene 
Pic, «rh —tn the gure tho nc han tts descent. ‘The s 
fonsura abore the talielo i to at te icvaaees 4 
spl fi pedo | the tentea wal Cal 
Tiorly; and the figure its cavity.» Peritoneal cavity, 





‘These are peculiar roddish masses which in the early 
occupy the place of the urino-genital ongans. Ln the 


ception, after which, as the kidneys and genital organs 

pam) they wither, #o that by the end of 

gestation no trace of them can be observed. 
‘They are placed on each side of the vertebral 

from the lower part of the abdomen 


iH 


i 
: 
i 
iH 
F 
z 
i 
i 


i 
ial 


are behind the peritoneum, and are in by folds | 
membrane, one FF which receives the name of the ligament 
iffan body. In structure each consists of a number of 


| 


Wo} he 

tubules, which terminate internally in dilatations 
the Malpighian en kidney; 

with a common duet called the Wi 
two sides unite after they leave the 
common tube which opens into the 
contain a fluid which resembles uring. 


i 
i 


i 
: 
i 
i 


About the time that the Wolffian bot gon a Une 
of blastema appears on the surface of each, at 1 becomes 
a tubo with a somewhat Masel wyger ends these are the 
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Miillorian ducts. The two ducts pass down at first in front of the 
Wolffian ducts, but afterwards get behind them; they then unite and 
pert of the llanioiy 
Pitch is called the uo” 
‘The kidneys, ovari 
and testicles are not ies 
pian from the Wolf- 
fian bodies, butfrom new 
blastema which appears 


ne originate in 
tal of the Wolf- 
body. 1 


becom 
deferens in the male, but 
in the human peanale Ys) 
comp! obliterated ; 
in certain animals,as the 
sow, it is found as the 
duct of Gaertner. The 


epee of the Miil- 
juctisrepresented 





Hilo Sorgngat snd tho 

i, the 
Tewer aaret mn by 7,419-—Diagram of the Wola todos, 1, By 
the sinus the ‘pola ody." $- Wolfian auct. 6. Meri 


7. Genital cord, §, Urogenital sizun 9. 
a, 


the female the ducts obtain a greater development, their upper 
ununited part forming the Fallopian tubes, and their lower united 
part the uterus, 


FEMALE PELVIS. 


"The peculiarities in form of the female pelvis have already been 
‘examined with the anatomy of the bones (p. 1 i. Its lining boun- 
ies are the same as those of the male ¢ contents are the 
bladder, Pagina, uterus with its appendages, and rectum. Some 
vas of the small intestine also occupies the upper part of its 
cavity, 
Bladder is in relation with the pubes in front, with the 
‘uterus behind, from which it is usually separated by a convolution 
of small intestine, and with the neck of the uterus and wagins wer 
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VESSELS AND NERVES OF THE LIVER. 
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the under surface of the right lobe: it is bounded, im from, byt 
transverse fissure; and, on the sides, by the fissures for the 3 
yvenosus and vena cava. 

‘The lobus caudatus is a small tail-like appendage of the lobe 
Spigelii, from which it runs outwards like a crest into the right lilt 
and serves to separate the right extremity of the transverse fis 
from the commencement of the fissure for the vena cava, In sm 
persons this lobe is well marked, in others it is small and ill-define! 

Reverting to the comparison of the fissures with an inverted ¥,i 
will be observed, that the quadrilateral interval, in front of th 
transverse bar, represents the lobus quadratus: the triangular sa 
behind the bar, the lobus Spigelii; and the apex of the letter, th 
point of union between the inferior vena cava and the obliterie! 
vord of the ductus venosus. 

Vessels and Nerves.—The vessels entering into the stra 
of the liver are also five in number; they are the— 


Hepatic artery, Hepatic veins, tiyriblistion 
Bonalvels, Hepatic ducts, = 


The hepatic artery, portal vein, and hepatic duct enter 
liver at the tranaverse fissure, and ramify through portal canalé} 
every part of the organ; so that their general direction is fre 
below upwards, and from the centre towards the circumference, 

The hepatic veins commence at the circumference, and pro 
from before backwards, to open into the vena cava at the posters 
border of the liver. Hence the branches of the two veins cross eat 
other in their course. 

‘The portal vein, hepatie artery, and hepatic duct are morov 
enveloped in a loose areolar tissue, the capsule of Glisson, whic 
permits them to contract upon themselves when emptied of th 
contents; the hepatic veins, on the contrary, are closely adber 
by their parietes to the surface of the canals in which they ram, ax 
are unable to contract. By these characters the anatomist is enable 
in any section of the liver, to distinguish at once the most mint 
branch of the portal vein from an hepatic vein; the former willl 
found more or less collapsed, and always accompanied by an arte 











and duct, and the latter widely open and solitary. 
‘he lymphatics of the liver are described in the section dedicat 
to those vessels 
The nerves of the liver are derived from the spinal and symp 
system ; the former proceed from the right phrenic and ti. 





astri¢ nerve, the latter from the hepatic plexus, 


Minute Anatomy of the Liver. 


The liver is composeil of lolles, of areolar tissue Which connec 
them together, of the ramifications of the portal vein, he 
hepatic artery, hepatic veins, lymphati 
and rétained in its situation by the peritoneum. 
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The lobules are small granular bodies of about the size of a mille 
seed, of irregular form, and presenting a number of rounded pro- 
minences on their surface. When 
divided longitudinally, they have a 
foliated appearance, and transversely, 
a polygonal outline, with sharp or 
roundel angles, according to the 
smaller or greater quantity of areolar 
tissue contained in the liver. Each 
lobule is divided on its exterior into 
a base and a peripheral surface. The 
base corresponds with one extremity 
of the lobule, is flattened, and rests 
on an hepatic vein, which is thence 


named sublobular. The peripheral 

surface includes the rest of the surface ro. e_uabales of thie Uver., THs. 
of the lobule. In the centre of each {20u/er 48 tiey are seen on thot 
lobule is a small vein, the intralobu- transversely. 1. Intralobular vein 
lar, which is formed by the conver- {athe cmtts of eech lope. oar 
gence of six or eight minute venules — space. 

from the rounded prominences of the P 
periphery. The intralobular vein thus constituted takes its course 
through ‘the centre of the longitudinal axis of the lobule, pierces 
the middle of its and opens into the sublobular vein. The 


periphery of the lobule, with the exception of its base, which is 
SP) ’ 
Fu. 397,—Longitudinal section of two lobules. 1.4 
ipothcial Wdoulo terminating abruptly, aod ret 
sembling a section at ite extremity. 2. A deep 
Tobule, ‘showing the, foliated nppmarance of ita 
section. 3. Intralobular vein, converging 
Teuules; “the vein terminates in a sublobulat 
vein, 4 External surface of the lobule, 


The lobules of the centre of the liver are angular, and somewhat 
smaller than those of the surface, from the greater compression to 
which they are submitted. The superficial lobules are incomplete, 
and give to the surface of the organ the appearance of a transverse 
section. 

In ultimate structure the lobule is com of hepatic 
of a vascular which receives its blood exteriorly from an 
interlobular branch of the portal vein and transmits it internally 
to the intralobular vein, the radicle of the hepatic vein, and of the 
ultimate ramifications of the biliaxy ducts. 
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The hepatic cells are nucleolo-nucleated cells, of a polyhein! 

figure, meme mcs revo of an inch in diameter, and of ap 

ey have no distinct cell-wall, and when site! 

possess the power of amcboid motion ; their contenta are granule, 

and often fatty vesicles of various sizes may be observed in ther 

interior. The cells are arranged in a network ing wid 
the vascular paras the columns or solid i of 


amber colour, 


netwret 
constituting the secretory portion of the id; the vessels ary mt 
in absolute contact with the hepatic but are fe 
them by a membrane formed of flattened cells, the space left betwee 
this membrane and the capillary wall forming a Iymph channel. 
Tn order to understand the relations which the ails Dear to th 
vessels and ducts, it will be necessary to trace the two latter fm 
the transverse fissure to the interior of the liver, and to note ther 
arrangement in the portal canals, around the lobules, and in th 
substance of the lobules. The portal vein, hepatic ertery, a! 





Frc. _398.—Hepatic cells, Pio. p9-—Hepatic celle ane 
‘work. 


forming 
‘most of which contain ty 1. Hepatic ducts at macy 
fat vesicles. of Lobe” 3. ovation. 
in columns.” 3, 3. Spaces 
capillaries, > oarenee) 


hepatic duet run together in the interior of the liver, being containel 
in channels formed by a layer of connective tissue called Glisow: 
capsule, the channels receiving the name of portal canals; the 


hepatic veins run a totally independent course, and terminate in the 




















inferior vena cava, where it lies against the under and posterior part 
of the liver. 

Glisson's capsule is the areolar tissue which envelops the 
hepatic artery, portal vein, and hepatic duct, during their passage 
through the’ transverse fissure, h continues to surround 
them to the interlobular fissu 0 constitutes the proper 
capsule of the entire organ, ( to the liver what 
the pia mater is to the brain; it is a vaschlar membrane, in 
which the vessels divide and subdivide to an extreme degree of 





minuteness ; which lines the portal 


i forming sheaths for the 
larger vessels contained in them, and 


web in which the smaller 
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the circumference towards the centre, where they terminate ine 
minute radicles of the iutralobular vein, ‘This plexus, i 
letween the interlobular portal veins and the intralobular 
vein, constitutes the venous part of the lobule, and is the 
lobular venous plexus, The regular islets of the substance of te 
lobules, seen between the meshes of this plexus by means of th 
microscope, are the network of hepatic cells. 

The portal vein returns the venous blood from the chylopoiait 
viscera, to be circulated through the lobules ; it also receives the 
blood which results from the distribution of the hepatic artery. 

The hepatic artery euters the liver with the portal yen a 
hepatic duct, and rathifies with those vessels through the portal 
canals, Its branches are—vaginal, interlobular, and capsular. Te 
vaginal branches, like those of the portal vein and hepatic day 
form a vaginal plexus, which exists throughout the whole extet 
of the portal canals, with the exception of that side of the smulle 
canals which corresponds with the artery, The interlobiht 
branches, arising from the. vaginal plexus and from the parietl 
side of the artery (in the smaller canals), ramify through the inte- 
lobular fissures, and are principally distributed to. the coats of the 
interlobular ducts. The capsular branches ramify within tie 
capsule, accompanied by small veins, 

‘he hepatic veins commence in the substance of each lobule by 
minute venules, which receive the blood from the lobular yenuw 
plexus, and converge to form the intralobular vein. ‘The intr 
lobular vein passes through the central axis of the lobule, a! 
through the middle of its base, to terminate in a sublobular vein; 
and the union of the sublobular veins constitutes the hepatic tronks 
which open into the inferior vena cava. The hepatic venons system 
consists, therefore, of three sets of vessels; intralobular veins, <al- 
lobular veins, and hepatic trunks. 

The sublobular veins are contained in canals formed solely by 
the bases of the lobules, with which, from the absence of Glisum' 
capsule, they are in immediate contact. Their coats are thin and 
transparent ; and if they be laid open by a longitudinal incision, 
the bases of the lobules will be distinctly seen, separated by inter 
lobular fissures, and perforated through the centre by the opening ol 
the intralobular vein. 














he hepatic trunks are formed by the union of the sublo 
veins; they have very thin walls and are in almost immediate 
contact with the lobules, even the larger veins being only separated 
hy a small quantity of areolar tissue. They proceed from before 
backwards, and terminate, by two large openings (corresponding 
with the right and left lobe of the liver) and several smaller aper- 
tures, in the inferior vena cava 

The hepatic duct, entering the liver at the transverse fissures 






divides into branches, which ramify through the portal canals, with 
portal vein and hepatic artery, to terminate in the lobules. its 
branches are—vaginal, interlobular, and lobular. 











STRUCTURE OF THE OVARY. 738 


iis whitish and firm ; internally, reddish and soft, The epithelium 
p tells with large nuclei, and u greater 


consists of round or 
or less number 





ulew; the: a iy 

their definition after 

lium assumes the appear- 

‘ance which has gained for 
it the nameof mem| 

namely, a 

granular with nu- 


minuteglobularnucleated 
vesicle, the ovum, The 
fuid igure fal of the ovi- 

iy are a 
mae yellowish fluid, and 
@ few free albuminous 


eepeenell in ote outer 
¢ ovary, but are 
peas mero pas 
ve a granular character 
that of the 

rest of the organ; hence 
itis pera a pote 
portion. In the deeper 
eee ty Naseueitnd Foo, gon--Seotlon of ovary. a. Gorm epithelium, 

A 


tut string of ovigerme 66 
more yee hee as they reslen ror tatare el, Grim 
imerease in size they see Send na, fms rane ba he: 

rame rerto! Tunica fibrom of vertol 
the celle of the cor fnnor cont of tho venlale. t Eplcbelial thing 


ical portion in order to (tunica granulosa). 1 Blood-veasel, cut acros, 
seach the surface of the — % Section of tubes of par ovarium, 'y, tnvoluted 


Steere Ciacwumy masertiae tails male eae ate 
‘an inch in diameter, is a globular vesicle consisting of a cell mem- 
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are believed to exist, ‘The hepatic cells are placed beter + 


Hillary enpillaries and the blood eapillaries + thopam the a => 
tlm on, the one side with the yaanale the: boi oa 


which the bile is to be formed, and om otier with te & 
whieh carry sar — me mala Pe 

Summary.—The liver has to be compused of bik 
the lobules (excepting mt thoir bases) are commectad taser i 
areolar tissue, the vessels are Sapper and the whee 2 
enelowed by Gisson's 
the base of every lobule 


vod (eublobaat) ea 
" portal voi istributes its numberless branches tinat 
portal connie whieh ase chancistiad through every part of the os 


t brings the returning blood from the lopotetic risen 
oellects alec the venous blond freee thaneineeate eee 


Tamifiats 
the hepatic artery in the liver itself, It gives off branche a 
canals, which are called vaginal, and form a venous vaginal plow. 
those give off interlobular and the latter enter the 
and form lobular enous pleruses, from the blood circulating in wh! 
rreted 


the bile in 


Tho bilo is received from the hepatic cells by the Biliary 
Iieton und frocs them poanes inte the setesiobetes a ~8 


plexus, from wh 

terminate ultim bee 

velt coats of the hep 
ion, and 





cava 

Lymphaties and Nerves.—The lymphatic vessels accompany ti 
portal vein through the portal canals and into the interlobe 
fissures; they originate in the spaces described above as separa 
the capillaries from the biliary cells, There are also supertfic 
lymphatic plexuses beneath the peritoneum, those on the uppe 
convex surface communicating with the lymphatics of the dis 
phragm and thorax. The nerves form the hepatic plexus, and an 
derived from the solar plexus and the left pneumogastric and 
phrenic nerves. 












hpowsionstn: the polvey und, diving vwitserpuation, 40 daw tis 
ies crete puts bo penn couinae ee eteneal create 


EXTERNAL ORGANS OF GENERATION. 


The female organs of generation are divisible into internal and 
external ; the internal are contained within the pelvis, and have 
‘been already described ; they are—the vagina, ut ovaries, and 
Fallopian tubes. The external organs are the mons Veneris, labia 
cy labia minora, clitoris, meatus urinarius, and opening of the 


mons Veneris is the eminence of int ent, situated on 
the front of the pubes. Its areolar tissue is with adipose 


or vulva. ¢ vulva receives the inferior opening of the urethra 


Mitisrues oc Toorchette, which inxeptaoe) denlog portation ant 
or which is ruptuy ; ame 
Feomedistely, within this fold a mall cavity, the fossa, navianiaris. 
‘The length of the perineum is measured from the posterior com- 
missure to the margin of the anus, and is usually not more than 
aninch. The external surface of the labia is covered with hairs; 
the inner surface is smooth, and lined by mucous membrane, which 
contains a number of large sebaceous glanda, and is covered by a 
thin puticular epithelium.” ‘The use of the labia majors is to favour 
the expansion of the vulva parturition ; for, in the 

of the head of the fwtus, the labia are unfolded and completely 


effaced. 
The labia minora, or nympha, are two smaller folds, sivoated 
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The cystic duct, about an inch in length, passes j 
eneck Of the gallbladder and anites ete? Dee 
preceding, 

‘The ductus communis choledochus (xoX%, bilis ; 8 
is the common excretory duct of the liver and gall-t 
about thive inches in length, and is formed by the juz 
hepatic with the cystic duct. It descends through the 
of the lesser omentum, and behind the descending p 
duodenum to the inner side of that intestine, where 
‘by passing obliquely between the muscular and muco 
opening on the summit of a papilla Which is common 

creatic duct. The papilla is situated near the lowi 
Teecendinie portion of the duodenum at its inner side ; 
is constricted in size during its passage between the 
intestine, 

Structure of the Bile Ducts.—The largest ducts 
ternal fibrous coat containing much elastic tissue and 
striped muscle; they are lined by columnar epithel 
next in size have the same structure, except that there { 
of the muscular element. The intralobular ducts ha 
basement membrane supporting an epithelium, the ce 
are cubical in their form and almost entirely fill the 
small channel in the centre being left, between the ce 
like openings of the biliary capillaries are found. 1 
duets (common bile duct and hepatic duct) numero 
mucous glands open on to the surface of the mucons 
Those contained in the portal canals have their interior 
openings which lead into ewcal recesses, some being 
others flask-shaped ; these are not mucous glands, as 
time supposed, but’ simply extensions of the bile du: 
receptacles for the retention of the bile. 

Vessels and Nerves,—The gall-bladder is supplied 
by the cystic artery, a branch of the hepatic. Its veins 
blood into the portal vein. The nerves are derived fron 
plexus 














THE PANCREAS, 


The pancreas is a long, flattened, conglomerate glanc 
to the salivary glands. It is about six inches in len 

» and four ounces in weight; is situated 4 
terior wall of the abdomen, behind the st 


porte, inferior vena cava, the oy 
1 late belay 1 










generat 

abundantly supplied with arteries, chi the internal lic; 

they in at sleep. and su) acta pl a potas 

membranes. Valentin has described in the 

itoris. The veins returning the blood from the capillaries form a 

rich pan is especially abundant in the bulbi veatibuli of 

Kol lymphatics are numerous, and communicate partly 

with the inguinal and partly with the pelvic glands. The nerves 

rere from the Lepoeeststl plexus and partly from the 
acral plexus, 


MAMMARY GLANDS. 


‘ers 
fascia. Their is somewhat elliptical, the long diameter corre- 
it i pectoralis 


minence of the integument, called the nipple (mammilla), which is 
Serie a aenin cities tint, Ta fea of tat 
i a delicate 
ink ; after im tion, it and. assumes a brownish hue, 
colour as pregnancy advances; and after the birth 

of a child, the brownish tint continues through life. 








sa THE SPLEEN. 


Vessels and Nerves.—The arteries of the pancreas 
of the splenic, hepatic and superior mesenteric ; the » 
the vein; lymphatics terminate in the 
Tin cron coe Aianane ett iis = 
ite Pancreas is comparatively larger ix the firtat 

alt. 


‘The spleen is an oblong flattened organ, of a dm 
colour, stunted in the left hypochondriac repian. It 


Structure.—The spleen is closely invested by the | 
excepting where that membrane is reflected on to the = 
diaphragm, and at the hilus where the vessels and nery 
this forms its outer or serous coat. Beneath this is 
capsule or tunica propria ; it is thicker than the serons o 
in appearance, an very elastic.” At the hilus the 
into the interior of the o h the vess 
bands or trabeculae which radiate fre he centre tot 
anil ¢ nicate with each other so as to form a m 










forn 
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ne sudoriparous and sebaceous glands, the latter 
associated with fine hairs, is also provided with a layer of smooth 
muscular fibre, which gives it a power of contraction. 

The ee eee of oil- 
globules in the epithelial cells of the gland-vesicles ; the epithelial 
cells being perfected, are ee outwards and displaced by anew 
layer of similar cells which form beneath them ; they are thus car- 
ried forward into the lacteal ducts, where the cell bursts and gives 
exit to its ail-globules, now become milk-globules; and the cell- 
and nucleus are lost. These milk-globules suspended in 
a fluid, the milk-plasma, constitute the milk. viously to conce) 
tion, the mamme only secrete a yellowish viscid mucus, and at the 
commencement of lactation the milk is imperfect and termed colo- 
strum, paring entering into its com) ion a number of cells filled 
Fellow fet globules, named 

mammary gland 











vances they become hollow and invested externally 
by a fil membrane, At birth the gland measures between two 
snd four lines in breadth, and presents from twelve to fifteen 
divisions, and then goes on gradually, but Lg slowly, in- 
in bulk. True gland-vesicles do not make their appear- 
il the period of menstruation, and are not fully developed 
he entire gland until the first pregnancy. After the 
d-bearing, the gland generally degenerates, the gland- 
i iy in old age the organ passes into a state of 
jueta, with their epithelium in a state of fatty degene- 
remaining, surrounded by a cushion of fat which takes 
the glandular tiseue. 

‘Nerven—The mamme are supplied with arteries 
racic branches of the axillary, the intercostals, and 
mammary ; having entered the substance of the gland they 
to capillaries, which constitute a close network around the 
The veins form an incomplete circle around the 
ipple, circulus venosus Boia from which 1 veing 

to the circumference of the gland, and wy There 
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arteries terminate and the veins commence in eaj 
in direct communication with the pulp, so that we 
to pass from the one to the other, has to traverse it, a 
however, a few arterial capillaries in the trabeculs and capab/ 
the spleen which terminate in the veins in the usual manner. 

The lymphatics of the spleen are in two sets—trabeulr ol 
perivascular; the former run in the trabeenl and communi 
With a superficial set in the capsule; the latter commence it 
Jymphoid tisiue around the arteries andl the Malpigh ian 

The nerves form the splenic plexus and are derived s 
solar plexus. 





THE SUPRA-RENAL CAPSULES. 


‘The supra-renal capsules or glandule supra-renales are two sm 
yellowish and flattened bodies surmounting the kidneys, and init 
ing inwards towards the vertebral column. The right is smers! 
three-cornered in shape, the left semilunar ; they are cannecial 
the kidneys by the common investing areolar tissue, ani e! 
capsule is marked on its anterior surface by a fissure or /ilum whit 
appears to divide it into two lobes. The Tight supra-renal caps 
is closely adherent to the posterior and under surface of the lint 
the left lies in contact with the pancreas and spleen. Both capslt 
rest against the crura of the diaphragm on a level with the te! 
dorsal vertebra, and by their inner border are in relation with & 
great splanchnic nerve and semilunar ganglion. ‘They are langt® 
the foetus than in the adult, and appear to be more actiye dame 
embryonic life, Each capsule is about one and t! yuarter inci 
in height, an inch and a quarter in width, and from two to thm 
lines in thickness ; they weigh from one to two drachms, 

Structure.—A section of a supra-renal ca) le shows that itl» 
externally a fibrous investment or capsule, aud internally is divisil 
into two portions, that nearest the surface and forming the 
bulk of the organ being firm, striated, and of a brow tioera 
colour; this is the cortical portion. ‘The central or medullary j# 
tion is of a brownish-black colour, and so soft that many anatomi# 
have erroneously supposed a cavity to exist in it. The cortical pt 

















tion consists of a stroma supporting 5 the cells being armny 
in groups, the largest and most important of which assume t 
pearance of columns. Arnold has divided the cortical 
ito three layers. The outer he calls the zona glomerulose 








are round or oval in shape. The next la 


cell. group: y 
of the thre 















the zona fasciculata > it is much the thicke 

forms the bulk of the organ ; in it the cell 

placed at right angles to the surface of the organ. ‘The third 

of the cortex isa very narrow one called ona reticularis, here th 
stroma is equally distributed, and the cells are consequently 
arranged in groups. ‘The cells of the cortex are polyh 





and consist of granulur protoplasm containi: 


GLOSSARY OF ANATOMICAL TERMS. 
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_ Amponns (Lat. abdo, 1 ape. ae inferior cavity of the trunk, con- 
taining the stomach, in 

"anovoron Lat. abduco, I draw ra gt muscle which earries the limb 

"away from the middle line of the body, or the digita from the middle 
Hine of the hand or foot. 

Acorssonrus (Lat, accedere, to be added to). ha or nerves which 

° Seles elites ta wir schon ary thas named 












eee The small v 
1d Gyor, the shoulder). The 
and Syoy, the shoulder) part 





3). 

I draw to). A muscle which carries the limb 
towards the middle line of the body, or the digits towards the middle 
line of the hand or foot, 

Ata (Lat. ola, a wing). Term applied to the lateral lobe of the nose, the 
part of the external ear, and to certain procemes of the 


Atvrout (Lat. alveus, a cavity). The name given to the sockets of the 
teeth and the air-cells of the lung. 

Amrnmantinosis (Gk,.dugi, about, and &pépdv,a joint). An articulation by 
means of some intervening substance, as that between the bodies of 
the vertebric. 

AvropaLs (Gk. duvySdd7, an almond), The tonsils are 0 called from 

\ their resemblance to almonds, 
ee (Gk. dva, by, and crowd, a mouth). The intercommunica- 


i amon (Oh va, through, and réumw, I cut). The Greek equivalent of 
ANCEYLOSIS (ak. dyxvhos, crooked), An unnatural union between 


| Axcosrts (Gk. dyxwv, the elbow), A muacle situated near the elbow, 
. annulus, a ring). A circle or ring. 





ya THE KIDNEYS. 


ints of its surface, and terminate in the renal and phrenié rei 
le eemecehpans The ve are i} 


phrenic a Roliker count aa mang ae tise. ¢ 


com] of dark-bordered nerve-fibres and with 
ganglia. They are distributed to the med: substance @ 
which they form a rich nervous plexts. 

THE KIDNEYS. 


‘The kidneys, the secreting organs of the nrine, are situated 
lumbar pores Veling the pertbenmy and at each side i 
vertebral ae extendii certs eer 

of the ilinm, an ve eolumm by thelr 
end. Each kidney is between fonrand five inches in 

two inches and a half in breadth, somewhat more than one: 

thickness, and weighs between three and five ounces, The 
are usually surrounded by fat; they rest on the erura of th 


by its anterior surface, with the liver and descendi: 
duodenum, which rests against it; and is covered in by the a 
ing colon,’ The left kidney, higher than the right, is covet 
front, by the great end of the stomach, the spleen, and dese 
colon. “The anterior surface of the kidney is convex, the pa 
is flat ; the superior extremity is larger than. the inferior, ani 
relation with the supra-renal cape the convex border is t 
outwards towards the parietes of the abdomen ; the concave! 
looks inwards towards the vertebral colunm, and presents s 
notch (hilum renale), which leads to a cavity, or sinus, withi 
organ. In the sinus renalis are situated the vessels and nerves, 
Eiliey shal Ghat erpeneci et tia excretory duct called the 
the kidney. At the hilum these vessels are so Pees that ef 
vein is in front of the artery, and the pelvis and ureter behind 
The k is ewrrounded by a thick layer of fat, contained i 
meshes of a loose areolar tissue, and immediately enclosed 
fibrous capsule, which is thin, firm, and whitish, and compa 
dense areolar tissue intermingled with elastic fibres. The ca 
is connected by its inner surface with the substance of the gla 
fine areolar tissue, but so loosely as to be easily separable, 
substance of the kidney is dense and fragile, and when divided 
longitudinal incision, exhibits two structures, different in c 
and texture—an external vascular or cortical portion, and a 
ternal tubular or medullary portion. The medullary portion 
sists of from eight to fifteen dark red conical masses, having 
apices or papillw directed towards the pelvis, and their 
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Basture Bacwuxds, royal). a eer ne 
Fl Sogiab nesta fry 
oerotlling Pd ios pu he. Muscles having two heads 


ame, 
Sees. i tjeotive from tho preceding. 
Brovsrrp (Lat. twieo, and cuspia, a upear). Having two tubercles or 


points, 

Brrexsivonm (Lat. bie, twice, and penna, a feather), lied to muscles 
having their fibres arranged on each side of a osutral tendon, like the 
barbs of a feather, 

(Lat. drochium, an arm). Two arms of nerve matter In the 


Boaciat (Lat Drachivm, an aren). Belonging tothe 

Browent (( (Ges Bosra, the wins Tene ‘The tubes which conrey the air 
the trac! 

Broxcnocene (Gk. Apoyxos, fee ipe, and mjAy, @ tumour). A per. 


manent 
Booorxaton (Lat. buocing, « trumpet), A muscle of the check, so called 


from its use in blowing. diy Soo 
an expanded underground xterm! to 
Beccairoaraed Guster ir tbs body, wo tee Salven coeliac 
bulbus weatibuli, 
‘Bursa (Lat. bursa, a sac), A closed sac containing fluid, and intended to 
modify pressure, 


Cac (lat. carey, bind) eul-de-vae ia called emcum, but the 
tora i iv Spatiea te the expanded commencement of the 


‘CaLamos xo senso (Lat. a writing pen), A groove upon the floor of 


fluesen (Lat, cal, the a ‘The heel bone. 

Carx (Lat. calse, ealcis, the heel ). Os calcia, the boue of the heel, 

Casaricuivs (Lat. diminutive of canalis, a canal). A small canal, The 
term is applied to the minute canals of bone, and to the passages 
whioh carry away the tears, 

Cancents a cancdli, lattices}. Term used to denote the spongy struc- 


of bone. 
rey Cat, canis, a dog), ‘The so-aled canine teeth are largely de- 


Casta cee jor th “ Bago of the eye). The angles formed by the 
Junction of the eyelids, 
(Lat, copilius, a hair), ‘The minute vascular tubes in the 


Carmreies (Lat. capitulwm, » little head), Certain email rounded pro- 
minencen receive this title, as the projection on the lower ond of the 
hameras which artioulates with the radius, and the lower extremity 
‘of the ulna (capitulum ulne). 

(Lat, capri, diminutive of copa » box), A bag enclosing any 
‘part or organ, ns the capsule of the kidney. 
pc a rapila, the heart), Belonging to the heart, 
wapbu, L induce sleep). The carotid arteries are #0 named 
pemiaeorcese peau on than amet onda sloop. 
Canros (Gk, xaprés, the wrist). boues of the wrist. 
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shag op eemshaten tg cone, and «dos, like). A cone-shaped portion of 


Cowsrricror (Lat. congo tnd gly tote A muscle 
m Am 
which constricts or any opening of the body. ; 
Conse (Gk npg en, sd He. ‘A process of the scapula 
Gomon oa xp, ard ‘The deep layer of the skin, 

corneus, horny). ‘The anterior transparent part of the 
ipeawal Cet serena kets Grscread eae pe eae bee oan 
Corona {a crn ro) Forming a cirelet like a crown. 
Cones (] body, pl. corpora). "xbedy. Hence we have the 





Gurpreet in, si, 1 be, nit ‘Two whitidh 


alonesied bal 
eggs inate 
penis and.o 
geniculata (Lat. genicul knot). Two small promi- 
mS" nences of etna a atk pee es 
pantie (Lat. quadriyeminus, four placed in t 
- pairs), The masses of nerve matter with which the me 
bara are especially connected. They are also 


welt (at streak). The sto 
mela at, sr ase. The_ gcse gag ot 


pete eae alternate layers of i pra aa white matter, 
transverse commia- 


Corpus callosum (Lat, callus, hard), 
sure of the brain, 
vy dentatum (Lat. dentatus, tootbea) 


cent cere 
»» imbriatum (Lat, 


Highmorianum. ‘The central fibrous portion of the testicl 
”  “pamed after Highmore of Oxford, m4 
Inteum (Lat, duteus, pale yellow), ‘The cicatrix left in the 
ovary Sem te bursting of a Crs an rele, 
spongiosum a8 penis 
Ke = pigs py ee oe a 
Conpuscte (Lat. corpusculum, diminutive of conpus,a body), A small 


Connvcator (Lat, seragers ta to wrinkle), A muscle which contracts the 
brow and produces wrin 

Costan (lat, costa, a rib), st os ribs. 

Corrior (Gk, sord\n, & ei and like). The cup-shaped cavity 
which receives the head 

Cranium (Gk. pees the ath The skull. 

a (Gk. xpendw, I suspend), The auspensory muscle of the 


Carpatrona (Lat eribrun, a sieve, and forma, likeness), Sieve-like, 





where they form ins, and in the 


e ve: 
Malpighi, where they constitute the venule recte: 
neh from these three 
unite to > form th 
ie ren vein, a 

nates in the 
¢ single large trunk 


the left re: 


ted by very fine connectiy, 
the vessels y and around the 
ahiuanben idence 
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Esoxrmarox: éy, in, and Kepady, the ‘The brain. 

Bsoweannt (Gk writin acd maples the Seerdy ‘The membrane 
lining the oa the heart, 

TRatnaet (abs tay istity and deverry bina. ‘The membrane which 
lines the interior of long bones, 

oR ET aa age Soon ‘The terminal piece of 


the sternum, 
bo ela ae “Wy, in, and rpbmw, T turn), Taveralon of the margin of 


‘Epmrron a Mh ‘the back of 
Stas ee ceagent ore 
Brvouastun (Gk. én, upon, and spario, the skull). The periosteum of 


aS a eON Me Cole upeae Money she) ‘The superficial layer of the 
oo (Gk aL ty i ey and didvpos, the testicle). A small lobule 
we donee Crp Pa Bea Bg eee ‘The region of the 


‘hich part 
Erra Gk. én aud yAGrrcs, the ‘The 
cover th pening of pti eo es 
‘Berrarars (| bidet I grow). — Jong bones 


grow 
Epretore (Gk. él, upon, and whéw, I sail), Belonging to the omentum, 
this being called epiploon. 
Errrnettom (Gk. él, upon, and fori Pr ake ‘So called because it 
fenerlly forma the superficial Inyers 
E (a en, ne Reddish, A term applied 
een (Gk. conte c 
to the cremaster muscle where it covers the spermatic cord, 
Ersntor (Gk. 0ués, a sieve, and eldor, like). ‘bons 30 called from the 
ions in ita horizontal plate. 
Exrusson (Lat, extendere, to stretch out), A muscle which extends a 


Facer (Fr. facette, a little face), A small plane surface, 
Faterowst (Lat. fale, a scythe, and forma, like). Seytheslike, 
Fatvoriax tunes. The ducts for the of the ovum from the ovary 
2th after Gabriel Fallopiaa, the the anatomiat who 
rat 
Faux cerxort (Lat, fair, a scythe, and cerebrum, the brain), A acytho~ 
like process of the dura mater separating the two hemispheres of the 


brain, 
Fascta (Lat. fascia, a bundle). A sheet composed of bundles of fibrous 


tissue, 

Fasctovtvs (Lat. diminutive of fascia, a bundle). A small bundle of 
muscular or nerve fibres. 

Favors (Vat, plarl of fauz the throat. ‘The opening between the mouth 


Feacor (Lat. femur, the thigh), ‘The thigh bone, 
it. fenestra, a window). ‘Term applied to the openings be- 
tween the middle and internal car. 
Prout (Lat, jibril, a fibre). A small filament or fibre, 


as 
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muscles; and behind, by the gei muscles, sacro-ischistr | 
ments, pyriformes muscles, ga plexus of nerves, acu) 


sores F 
viscera of the pelvis in the male are—the wrinary biel 
Seana deat areuliteataaloerean eee 


URINARY BLADDER. 


The bladder ie a hollow membranous yiscus, 
flattened against the pubes when empty, ovoid er 
situated bel the pubes and in front of and the rectum, 
is larger in its vertical diameter than from ae 6 side; snl 
Tong axis is directed from above, obliquely downwards ani i 
wards. It is divided into body, fundus, base, and neck. Theb 
comprehends the middle zone of the organ ; the summit or spt 
fundus, its upper segment; the base or 
lower broad extremity which rests on the rectum ; and theo 
the narrow constricted portion which is applied against theta 
land, 
. It is retained in position by ligaments which are diyisitlt 
true and false : the true ligaments are five in number, twomt 
two lateral, and the cord of the urachus; the false 
folds of the peritoneum, and are also five in muniber, two pat 
two lateral, and one superior. 

The anterior ligaments are formed by the recto-vesical fad 
its passage from the inner surface of the pubes at each side ol 
symphysis to the neck of the bladder and tate gland. 

"Thie laters] lightheats. axe ie formed by the recto-vesical ! 
in its passage from the levatores ani muscles to the sides ol 
prostate gland and neck of the bladder, 

‘The ligament of the urachus is a fibrous cord resulting fret 
obliteration of a tubular canal (escheat) existing in the oma 
roceeds from the summit of the bladder, and ascends alduj 
ea alba to the umbilicus. ep hitaae 
‘The posterior false ligaments are the folds Titonenm fi 
at each side of the pelvis by the obliterated fos ic at 
these folds also contain the ureters, and the ‘ita Seat 
the bladder. 

‘The lateral false ligaments are formed by the passage 0 
peritoneum from the side of the pelvis to the side of the bla 
‘The obliterated hypogastric artery lies along the line of refle 
of the membrane. 

The superior or suspensory false ligament is the fold of 
toneum caused by the prominence of the cord of the urachut 
the cords of the obliterated hypogastric arteries, 

Structure—The lladder is composed of four coats, extern 
serous, tausctlar, areolar, and mucot 

The serous coat is partial, and derived from the peritonent 
iny the posterior surface and sides of the bladder, from « 
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bedaar hein alg aston a nail), A nail-like articulation, as that of the 


pee (hat, greats, is, slender). A long, thin muscle of the thi; 

‘GuneRxacuLum (Lat. Meese I steer or guide). The cord wi guides 
the testiole in its descen 

Gosratony (Lat. gusto, I taste). Connected with taste. 

Gruws (Gk, ~yGpos, a ring). A convolution, 


Haat (Gk. afua, blood). Containing the blood-vessels, 

Hamwaroraysts (Gk. alua, blood, and ardpvers, a process of bone). The 
name given to the proceases of bone forming the sides of the hwmal 
arch in the “ vertebra. 

Heaonnnoran (Gk. alua, ten and ila, T flow). A torm applied to 
those vessels which bleed in 

Hauvran (Lat. hamus, a hook). "Hlock-abaped, 

Hansonta (Gk. dppofe, I fit together). An articulation in which the 
bones: ee ‘together without serration of the edges, or the inter- 
‘Yention of cartilage. 

Hivaauy. 4 term atv given from the name of their discoverer, Havers, to 
8 very completed system of minute canals found in the anbtanes 





Hettoo-memwa (Gk. Bg, a spiral, and rpfua, 0 hole). ‘The hole between 
the two seal of the cochlea, 

Herax (Gk. &¢, a spiral), Having aspiral form. Helicine. 

Herarto (Gk. jraruxés, of the liver). ating eS the liver. 

Hates (Lat. hio, open). An irregular oper 

FHisoouxtosdGk-/lracoedaweh, new seis a eceataisoret Ate brain 

supposed to resemble a sea-horae, 

HYALINe (Gk. 6aXos, glass). ‘Transparent and apparently structureless, 

Hyow (Gk. v, the letter upsilon, and «los, likeness), ‘The hyoid bone, 
so named from its shape. 

Hyronrocernario (Gk. Ddwp, water, and xepady, the head). Relating to 
water in the head. 

Hro-nrravorric. Connecting the hyoid bone and epiglottis. 

Hrrocnoxprrum (Gk. dxé, under, x6rBpos, cartilage). The upper lateral 
region of the abdomen, situated under the cartilages of the falne ribs. 

Hrpooasratc (Gk. dw, under, and yaorip, the stomach), Beneath the 


stomach. 
Hrroauossat, (Gk. dé, under, and yAdzea, the tongue). Beneath the 


tongue, 

Hrrormyas (Gk. vr6, under, and ¢éew, from géu, 1 grow). The 
pituitary gland is called Aypophysis cerebri, because it is connected 
with the undor surface of the anterior part of the brain, 

Hrvorimxan (Gk. #6, under, and @évap, the palm of the hand). 


Txxuxl (Gk. «Adu, I roll up). ‘The lower three-fifths of the small intestine 
a0 called from its convolution. 

Ixtac (Lat. élia, the flanks). Belonging to the ilia or flanks. 

hae (Lat, infra, beneath, and orbe, a circle), Beneath the ¢ircle. 
of the aye. : 

Isruxnn me (Lat. infundibulum, © funnel or tunnel), A funnel 
shaped opening or canal. 

Txcursau (Lat. inguin, the groin), Belonging to the grok 















™ URINARY BLADDER. 


ducts, and through the urethra with that of the seminiferos dey 
prostate gland, and Cowper's glands. It is provided with s la- 
nated epithelium, the deeper cells of which are conical or fosien; 
the superficial, spheroidal or fattened, and of unequal eine [ni 
mucous glands the epithelium is columnar. The mucous 

is rich in vessels, which are most abundant, as are the nerves, ia lt 
cervix and fundus; the nerves are not numerous. 

On the internal surface of the base of the bladder isi triage 
smooth plane, the trigonum vesicw or vesical trigone (fg. 414, 8 
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He 
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Serene id represent the 
, an 
of tho blade fembrandus portion of # 
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v8 


Spemglowum, 
1. Hocto-vesteal 
vesicula seminalis. 


which the mucous membrane is paler and thinner than the rest 
Caleuli resting on this part give rise to much suffering on account 
of the greater number of nerves distributed to the cervix ves 
The trigone is bounded at each side by the raised ridge, corre 
sponding with the muscles of the ureters, at each poste jor angle by 
the openings of the ureters, and, in front, by a slight elevation af 
the mucous membrane at the entrance of the urethra, called ueula 
wvesicer, 

The external surface of the base of the bladder corresponding with 
the trigone is also triangular, and separated from the rectum by a 
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DMavar (Lat, mata, the chook). to the cheek. 
‘i mallet, ame A term applied 


to two 
Marzive (Cat, malleus; a hammer), ‘The banmen'booe, one of be small 
‘bones of the ear, 


Mamseren (Ok, paordanas, I chow). One of the chief muscles of mastioa- 


Masror (Gk. waorés, a breast, and eos, likeness), A prominence which 
resembles the nipple of the breast. 
(Lat. maxilla, the cheek bone). Belonging to the jaws. 
Maarus (Lat, meatus, a o). A passage. 
Mupusrixuw (Lat. middle, and #fo, I stand, ‘The space loft 
between the two pleural anca in the cavity of the thorax, 
Meputa (Lat. medius, middle), Marrow, situated in the middle of the 


ere Eo membrana, the skin of an animal), A thin substance 

ig a cavity. 

Mawrvoxs (Gk. reg, a membrane). The membranes of the brain, 

Mexstrvuation (Lat, menstrua, pl. of menstruus, a monthly allowance), 
‘The periodical discharge from the female generative organs of a 
bloody fluid poured out by the inner surface of the uterus, 

Mewrat (Lat. mentum, the chin), Belonging to the chin. 

Mosewrenr (Gk. udoos, middle, and érepov, an intestine), The membrane 
which suspends the small intestines from the posterior wall of the 
abdomen ; a reflection of the peritoneum. 

Mestat (Gk. nécos, middle), In the middle line, 

Meso- (Gk. péoos, middle), A term compounded with other words to 
attach the meaning of middle to these words. 

Mera- (Gk. yerd, beyond). A Greek preposition prefixed to anatomical 
— to convey the idea of further distance, as in metacarpua, beyond 

carpus, 

Moowave (hat. modiotus, the nave of a wheel). ‘The conteal osseous 
column of the cochlea. 

Moran (Lat, mola, a millstone). Grinding teeth, 

Mows rvnis (Lat. mons, a mountain, and pubes, one of the bones of the 
pelvis). ‘The elevation of the pubes. 

Mostiounvs cenenexit (Lat. monticuus, little mountain, and cerebellum, 
the lesser brain). A small projection on the cerebellum. 

‘Moucrranovs (Gk. nvéo, the mucus of the nostrils, and parire, to produce), 
Producing mucus, 

‘Mucus (Gk. uvfa, the mucus of the nostrils), The liquid secreted by the 
mucous surfaces of the body. 

Morriousrinatr (Lat. multus, many, cuspis, a spear), The name of the 
last three molars, 

‘Mrio-nrom (Gk. 6X, a millstone), Attached to the lower jaw (part of 
‘Yhe mill), and the hyoid bone, 

Mrorumata (Gk. 40s, 0 muscle, Neuua, a membrane). A delicate sheath 
investing the ultimate fibril of muscular tissue, 

Mrotuve (Gk. ds, a muscle). A transparent substance combined in the 
celle which constitute the ultimate fibril of muscular tissue. 

Mrorpes (Gk. pis, a muscle, and efdos, likeness). Platyama myoides, 

DMrnriroen (Gk, aipros, a wyrtle berry, and Lot. forma, likeness). A forms. 
‘on the superior maxillary bone is 40 called on acest of is daaye. 
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\ 

Seruow (Gk, erd\oy, «style or pen, and «ot, like, An oweous provees 
which resembles an ancient stp 

Soman (Lat. suinis, high) Superficial 

Supontrxxovs (Lat. audor, sweat, and fero, 1 bear), ‘Term applied to the 
‘sweat glands and thelr ducts, 

Surcus (Lat. auleus, a hollow), A hollow between convolutions of the 


brain, 
Surixarox (Lat, supinu, lying face upwards). Muscles which bring the 
ara to muah a position thet the palim of hand looks upwards ard called 


supinators, 

‘Sunau That, swra, the calf of the leg), Belonging to the calf. 

‘Swrure (Lat. sutura, a seam), ‘The union of two bones by rough edges, 

‘Srurayata (Gk. cév, together, and géw, 1 grow). ‘* An articalation in 
which there is no manifest motion " (isbiyn). 

Srsaurnnosis (Gk, ody, together, and apépdv, a ju 
in which there is complete fixture. 

Srxcuoxpnosis (Gk. ety, together, and ites cartilage). An articula- 
tion partly cartilaginous and partly fibrous. 








int). An articulation 





‘Tawra (Gk, rawla, a band), The term is applied to certain bands of 
‘nerve matter in the 

Tansos =a rapabs, the upper surface of the foot). The bones of the 

for part o f the foot. 

iatnro (Lat, tegere, to cover), Term applied to the upper strand of 
the crus cerebri, and to the roof of the tympanic cavity. 

‘Teta (Lat, tela, a web), A term applied to web-like tissues, 

Casita ily tempora, the temples, from tempus, time). Belonging to 

16 tern) 

Trxpox (Gk relvw, I stretch). The fibrous extremity of a muscle, by 
which it is attached to bone. 

‘Texson (Lat. tendere, to stretch). A term conventionally applied to a 
muscle which stretches any part, 

‘Tewronsm (Lat, tentorium, a tent). A process of the dura mater. 


). 
Vuatamcs (Gk. ¢ddayos, a bed). The part of the brain against which 
the optic nerves rent at their commencement is called thalamus 
° 
ance (Gi, Pin, & case). The sheaths of the tendons of the fingers are 


Tarsan( (Gk. evap, the palm of the band), The mass of muscles forming 
the ball of the thumb is called the thenar prominence. 

‘Tnonax (ee Gdpag, a breastplate). ‘The chest. 

‘Turavs (Lat. ymue, thyme). A gland found in the upper part of the 
oy ‘of young animals. 

Tarnow (Gk. Ovpeds, a shield, and elds, Like). Shield-sha 

‘Trsta (Lat. tibia, a pipe or flute). The large bone of the 

‘Toncvran Henoraiii (Lat, torcular, -press), The meeting of the 
sinuses of the brain on the occipital bone, Literally it means the 
** yine-preas of Herophilua.” 

‘Trapecuce (Lat. dim. of eta a beam). Fibrous bands in the interior 
‘of such organs as the sj an lymphatic glands, and penis. 

‘Tnacera (Gk. rpdxus, rough). wind-pipe. Tt was formerly called 

rteria Seachem the *" tough aln-pansage 3 E soxgi fcoes in xaortingeas 











™ PENIS, 
the corona glandis, which are seen a number of small i 


lary elevations, the ule 
win ta deep own fossa glandis (cers), bosded ty sn 
fold of int which, im 

may drawn over the glans, but, in its stale, 
OPliteeated, and-merven to. itate i intent 
surface of the prepuce is lined by mucous membrane, a 
thin epithelium ; this mem! on ing the cervix glani, 
reflected over the and, at meatus urinarius, ia continw 


with the mucous lining of the urethra, The mucous membrane 

the glans is devoid of glands, is very firmly adherent to subjes 

atructures, and is studded over with a nu 

it is very vascular, and extremely sensitive. 
"The fascia of the penis is thin, and its areolar #n 

ture free fat; it is continuous with the superficial fascia ol! 

abdomen above, and with the dartos and superficial fascia of | 


Sopa ligament of the penis is an elastic fibroot mt 
an 
brane of triangular letoyatiagbed re tte apex heed 
pubis; and by its base, to the body of the penis. Near the 
attachment it separates into two layers, to give passage to the dit 
vessels and nerves of the penis, 
The pasties composed, of ties SNe: are, and a 
ic contains in its interior the longest portion af | 
aalree 


‘The corpus cavernosum is distinguished into two lateral porti 
corpora cavernoss) by an imperfect septum and a superiorsad, 
ferior groove, and is divided posteriorly into two crura. It is fim 

adherent, by means of its crura, to the n 
of the bepey ee ischium ; and each a 
previously to its junction with its fellow, } 
sents a slight enlargement, which was nan 
by Kobelt, the bulb. The corpns caverns 
forms, anteriorly, a single rounded extrem) 
which is received into a fossa in the bast 


the glans; the superior groove lodges 
doreal veesels of the penis; mud’ the fata 
6 receives the corpus spongiosum. Its film 
Foo, 4r1—Transverse see- tunic is thick, clastic, and extremely firm, ¢ 
Ponaleche 2 'iorai sends a number of fibrous bands and co 

: . (trabeculie) inwards from the inferior groc 
which cross the interior in a radiating dit 
tion, and are inserted into the inner wallt 
tha, surriinded by the tunic. These trabecule are most abi 

corpus sponsion™ dant at the middle line, where they 

ranged vertically, side by side, somewhat like the teeth of a cat 
and constitute the imperfect partition of the corpus cavernost 
called septum pectiniforme. The septum is more complete at 
posterior than towards its anterior part. 














poarituting the septum tiniforme. From its anterior extremity 
it gives off small wun bands, 
stance of the glans penis. ‘The cavity of the corgas cavernosum is 
occupied by the mass of its erectile tissue. 
The corpus epoagloam i utannd slong the under rates of 
commences 


and 
forms an enlargement, the bulb, and terminates anterior]; 
another expansion, the’ plana pena. ta middle portion, or tai, 
is near! lindrical, ta] ly from ‘ior to tl 
anteriot extrem . The Tab Cather to the iingals galar li 
ment by means of a prolongation of fibrous membrane ; in the rest 
of its extent the corpus spongiosum is attached to the caver- 
nosum by areolar tissue, and by veins which pess upwards to reach 
the dorsal vein. It is composed of erectile tissue, enclosed in a 
dense fibrous layer much thinner than that of the corpus caverno- 
sum, and contains the portion of the urethra, which lies 
nearer its upper than its lower wall. The bulb shows a tendency to 
division into two lobes, an appearance which is due to the existence 
of a thin longitudinal septum in its interior. 

The fibrous tunic of the spongiceum, unlike that of the 
corpus cavernosum, consists only of circular fibres which are re- 
flected inwards along the middle line, forming a septum which is 
complete only in the bulb; the reflected fibres of this septum em- 
brace the urethra through ‘its entire length, and exclude the latter 
from the proper structure of the us spongiosum. 

Erectile tissue is a peculiar cellulo-vascular structure, entering 
in considerable quantity into the composition of the organs of genera- 
tion. It consists of bands of fibrous and elastic tissue (with a few 
muscular fibres) which pass from the capsule of the organ into its 
interior, and there divide and unite in such a manner as to produce 
‘a system of cavities Sommaunieating freely with each other. The 
cavities are emaller in glans ia, cor 8] josum, and cir- 
cumference of the corpus eavernosam than in the central Bart of the 

y 


latter, where they are large and dilated ; they are lined by a layer 
of flattened epithelial cells, continuous with those lining the arteries - 
and veina, cavernous spaces are at all times filled with blood, 


‘but become overcharged and distended during erection of the organ, 
in consequence of pressure upon its lange veins retarding the venous 
flow. e arteries are convoluted in the passive atate of the penis, 
but straightened in its distended condition ; they terminate in large 
capillaries, which do not form a plexus, as in other situations, but 

directly into theese dilated veins. Some of the finer twigs of 
the arteries ave @ peculiar, twisted, and dilated or tendril-like 
appearance, fisst described by Miiller under the name of arteria 
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738 URETHRA. 


on the surface of the mucons Seg hahap sce ia 

¢ glands are most abundant. mene see floor of the oI] 
cially in the bulbous portion. The muscular coat com 
circular fibres, intermingled with areolar and elastic tissu, a 
continuous with the circular muscular layer of the bladder. 

The urethra is about eight inches in length, and dividel ix 
prostatic, membranous, 0 mind portion. 

The prostatic portion, a little more than an inch in leng! 
situated in the prostate gland, about one-third nearer its upper! 
its lower surface, and extending from its base to its apex. 0: 
lower circumference or floor is a longitudinal ridge or cre, 
Yoru montanum, or caput gallinaginis ; and at cach side of 





Fic. 414-—The bulbous, mem! 


irae 
ot the. inden: 'n Bare ot ike 
internal an 


5 S73 manntantin. é 
Tudia "Ses Opsnines Shanes 
tiatic ducta, “Tha figas rm 


Cowper's glands, a. 
ment of the bulbous partion of the 





veru, a shallow fossa, the prostatic sinus, in which are seen 
numerous openings (15 to 20) of the prostatic ducts. 

The veru montanum is most prominent in the centre; and 
mediately in front of the prominent part is the opening of a 
eweal sac, the sinus pocularis, or vesicula prostat: 
is the homolog it is nearly half an inch in Jen 
extends back | lobe of the prostate, and b 
approach to the surface contributes to the prominence of th 
montanum, Its walls, of a yellowish-white colour, are compose 
areolar and clastic tissue, mingled towards its fundus with sm 
muscular fibre, and it is lined within by a laminated epitheli 
the surface layer being formed of flattened cells. The ejaculat 
ducts, enveloped in longitudinal smooth muscular fibre, take t 
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TESTICLES. 


The testicles are two small glandular organs suspended free 
ubdomen by the spermatic ord and enclosed in an externa te: 
mentary covering, the scrotum, 

The 80! is distinguished into two lateral halves orb 
apheres by a raphé, which is continued anteriorly along the le 
surface of the penis, and posteriorly along the iniddle line ol & 
perineum to the anus, Of these two lateral portions the kit 
somewhat longer than the right, and with the gett 
length of the spermatic act a eee ide. 

‘he scrotum is composed of two layers, int anda 

covering, the dartos: the integument is thin, evont of ayes 

orig igen re) numerous large sebaceous and sudorinne 
gland, ia beset with butre jwhich terde, abs ely from the six 
and have prominent roots, and has usually a dark colour from 
presence of pigment in the epidermis, The tunica dartos is allt 
reddish layer composed of unstriped muscular tissue ; it forms ti 
proper tunic of the scrotum, and sends inwards a septum, ate 
seroti, which divides the cavity into two sacs for the two teste 
‘The dartos is continuous around the base of the scrotum with bi 
common superficial fascia of the abdomen and ‘ineum, andin a 
attenuated Pett is prolonged upon the penis to the prepuce. 

The SPERMATIC CORD is the medium of communiatia 
between the testicle and the interior of the abdomen ; and is em» 
posed of arteries, veins, lymphatics, nerves, the excretory duc @ 
the testicle, and investing tunics. It commences at the inteml 
abdominal ring, where the vessels of which it is composed canvens 
and passes obliquely along the spermatic canal; the cori tha 
escapes at the external abdominal ring, and descends through tht 
scrotum to the posterior border of the testicle. 'The left con ir 
somewhat longer than the right, and permits the left testicle to rach 
@ lower level than its fellow. 

‘The arteries of the spermatic cord are—the spermatic artery {me 
the aorta; the deferential artery, accompanying the vas deferm 
from the superior vesical ; and the cremasteric, from the epigustr: 
artery. The spermatic veins form a plexus which constitutes the 
chief bulk of the cord; they are provided with valves at short 














tervals, and the smaller veins have a peculiar tendril-like arr 
ment, Which has obtained for them the name of vasa pampinifo 





and terminate in the 





The lymphatics are of large si 
glands. The nerves are the sperm: plexus, which is « 
from the aortic and renal plexus, the genital branch of 
crural nerve, and the inguinal branch of the ilio-inguin 

‘The vas deferens, the excretory duct of the testicle, is situated 
along the posterior border of the cord, where it may be distin- 
guished by the hard and cordy sensation which it commu te 
to the fingers. It is about a line or a line and a half in thickness 
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FEMALE PELVIS. 47 


‘Miillerian ducts, The two ducts pass down at firet in front of the 
‘Wolffian ducts, but afterwards get behind them ; they then unite and 
terminate, ie the lower 

of the tois, 
Piich is called the uro- 
sinus, 


‘The kidneys, ovaries, 
and testicles are not de- 
veloped from the Wolf- 
fian bodies, but from new 
blastema which appears 
behind and internal to 
them ; there seems, how- 
ever, reason to believe 
that the vasa aberrantia 
and coni vasculosi of the 

ididymis originate in 
the tubules of the Wolf- 
fian body. The Wolffian 
duct becomes the vas 
deferens in the male, but 
in the human female is 
completely obliterated ; 
in certain animals, as the 
sow, it is found as the 
duct of Gaertner. The 
upper part of the Mul- 
lerian ductisrepresented 
in the male by the hyda- 


tid of Morgagni, and the 
lower united Portion by Mis, je-—Diagram of the Wolfian bodlen |x, Supra: 
the sinus pocularis ; the 7 ‘Wolffian body. 5. Wolffian duct. 76 wellerian 
intermediate free por- Gust. _7- Genital cord. 8. Urv-genital sinus. 9. 
tion is obliterated. In 


the female the ducts obtain a greater development, their upper 
ununited part forming the Fallopian tubes, and their lower united 
part the uterus. 





FEMALE PELVIS. 


‘The peculiarities in form of the female pelvis have already been 
examined with the anatomy of the bones (p. 1 s Its lining boun- 
daties are the same as shows of the Ene i e contents are the 

ler, vagina, uterus with its appendages, and rectum. me 
tion "the emall intestine also cccupies the upper part of its 
cavity. 

The Wadder is in relation with the pubes in front, with the 
uterus behind, from which it is usually separated by a convolution 
of small intestine, and with the neck of the uterus ‘and vagina be- 
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752 STRUCTURE OF THE UTERUS. 


the direction of the vibrations of the cilia being fro; 
wanls. In the cervix uteri the mucous membrane 
thicker than in the fundus, and on the anterior and po 
of its canal is Se a in folds, plicss palmate, w 
ceived the name of arbor vite uterina. In the low 
cervix, moreover, are found filiform papills, invested 
epithelium, 

The mucous glands of the uterus, or uterine glani 
follicles corresponding in length with the thickness ¢ 
membrane, very numerous, sometimes simple, sometir 
sometimes spirally twisted, Their structure resembles 
glands, namely, a basement membrane, an epithelium 
cells, with their broad bases and nuclei towards the ba 
brane, and their nurrow ends towards the lumen < 
Many of the cells near the mouth of the follicle are su 
cilia, the deeper ones being devoid of them. The gi 
much enlarged during pregnancy, In the cervix uteri, 
plice palmate, are found other mucous follicles whic 

eculiar, transparent, vitreous or crystalline mucus of 
t is these follicles in an imperforate state which ¢ 
small transparent vesicles termed ovula Nabothi, seen 
of the cervix around the os uteri, and sometimes in its, 

Vessels and Nerves,—The arteries of the uterus are 
from the internal iliac, and the ovarian from the 
ramify through the muscular and mucous coat, formin 
larger vessels in the deep portion of the latter, and of sr 
in its superficial portion ; from the smaller vessels are 
capillaries, which constitute a fine plexus around the 
coarse plexus at the surface, the blood from the latter 
the veina. ‘The veins take the course of the arteries, a1 
in the venous plexus situated on each side of the body c 
In the impregnated womb, the veins are s0 much ¢ 
deserve the name of sinuses; they are thin in structure 
of valves, and their great number in the muscular coat gi 
appearance to the walls of the pregnant uterus. Th 




















are numerous, the decp commencing in the mucous me 
superficial taking their course in the subserous tissue ; 


the direction of the blood-vessels, and terminate in the 
Tumbar glands, 
The nerves of the uterus are derived from the hyp. 
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754 OVARIES, 


duct, which in the sow and some other animals for; 
Gaertner, The par ovarium is developed along wi 
body, and seems to be the representative in the fen 
vasculosi of the testicle of the male. 

The OVARIES (testes mulicbres) are two oblong 
oval bodies, of a whitish colour and uneven. surface, 
posterior layer of peritoneum of the broad ligame 
connected to the upper angles of the uterus at each s| 
a rounded cord, consisting of fibrous tissue, and 2 
fibres derived from the uterus, the ligament of the, 
opposite extremity they are connected by another anc 
iment to the fimbriated aperture of the Fallopian tub 

Structure.—The ovary is composed of a spongy 
of a greyish-red colour, containing a number of smell 
by blood-vessels, and is covered by a serous mem brat 
early history of the organ was evidently a contii 

peritom 
of thiso 
differ fr 
peritone 
column: 
and in 

the sur! 
Ppearanc 
smooth | 
acter 1 
zuishing 

Tanes ; 
Teceived 
germ e; 
cause 1) 
the ova. 
: = ahd mma) ™embrar 
TiGnintin vestdoe,”¢. A'mmaturo yodele’ “A trea of conde 

corpus iutoum, with thick lining *. ¢ Amoidcorpus having a 
luteum. g. Veins, ance, anc 
its supposed resemblance to one of the coats of the testi 
albuginea, The deep part of the stroma is formed of 
containing a large number of nuclei and some elasti 
fibres radiate from the attached border or hilus toward 
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758 CLITORIS—MEATUS URINARIUS. 


within the labia majora. Superiorly they are divided 
cesses, which surround the glans clitoridis, the superiot 
the praputium clitoridis, the inferior its frenulum 
they diminish gradually in size, and are lost on the 
opening of the vagina, ‘The nymph consist of mucou 
covered by a thin cuticular epithelium. They are pr 
number of sebaceous glands, and contain, in their inte: 
of blood-vessels. 

The clitoris is a small elongated organ situated in 
pubes, and supported by a suspensory ligament. It 
asmall body, analogous to the corpus cavernosum pet 
it, arises from the ramus of the os pubis and ischium 
by two crura, At the extremity of the clitoris is a sn 
lation of erectile tissue which is highly sensitive, and j 
glans, ‘The corpus cavernosum clitoridis, like that of 
composed of erectile tissue enclosed in a dense layer of 
brane and is susceptible of erection. Like the penis, a’ 
vided with two small muscles, the erectores clitoridi 

At about an inch behind the clitoris, is the entri 
vagina, an elliptical opening, marked by a prominent 1 
entrance to the vagina is closed in the virgin by a du 
mucous membrane of a semilunar form, which is stre 
the oper ; this isthe hymen. Sometimes the men 
u complete septum, and gives rise to inconvenience by 
the escape of the menstrual effusion. It is then call 

rate hymen. The hymen must not be considered 

»mpaniment of virginity, for its existence is uncert 
present, it assumes a variety of appearances ; it may 
























nranous fringe, with round opening in the centre ; or 
fold, leaving an opening in front ; or a transverse’ se 
aut opening both in front and behind ; or a vertical bi 
opening at each side, 7 

‘The rupture of the hymen, or its rudimentary existen: 
to the appearance of a fringe of papille around the op: 
vagina ; these are called caruncule myrtiformes. 

‘The triangular smooth surface between the clitor 
entrance of the vagina, which is bounded at each side b 
portions of the nymph, is the vestibule. 

At the posterior part of the vestibule and near the m; 
yacina is the anening af the nrethra. the meatne nein 











LANE MEDICAL LIBBARY 


‘To avoid fing, this book shonld be returned 
on or before the date last stamped below. 








E23 Wilson, BE. System 
W74 of human anatomy, 
1880 = 17593 _ 


NANE DATE DUE 

















Pay MAMMARY GLANDS. 


communications form a plexus on its surface. Th 
in the axillary vain, internal mammary, intercostals, 
veins. 

The lymphatics are abundant in the integument 
jeanne, bat have not yet been observed oe stry 
gland ; they take the course of the veins, inwards, to 
modiastinal glands; and outwards along the border of | 
major to the axillary glands. 

‘The nerves of the mammary gland are derived fm 
rior cutaneous branches of the second, third, and 
costal nerve, and from the lateral eutaneous branche: 
nerves, 





GLOSSARY OF ANATOMICAL TERMS. 


— 


Boones (Lat. abda, I conceal), ‘The inferior cavity of the trunk, oon- 

taining the stomach, intestines, liver, &. 

sspvcton (Lat. abduco, I draw from). A muscle which carries the limb 
‘eway from the middle line of the body, or the digits from the middle 
Tine of the hand or foot. 

vcorasonrus (Lat. accedere, to be added to). Muscles or nerves which 
aasist others in their action are thus named. 

semnvoies (dim, of Lat acrews, a beep), Applied to the mame of gritty 
particles contained in the gland. 

.orTAsciont (Lat. aeciahulum, « veel for holding vinegar), The cup- 
shaped cavity of the innominate bone which reosives the 
femur. 

veint (Lat. acinus, the stone of grapes or mulberries). The small vesicles 
‘which form oouglomerste ginada., 

sonomion (Gk. Axper, the extremity, and Guor, the shoulder). The part 
of the scapula forming the = of the ahoulder. 

\prrose (Lat. adeps, fat). 

wwpucTor (Lat. adduco, I dra to). A muscle which carries the limb 
towards the middle line of the body, or the digits towards the middle 
line of the hand or foot. 

ita (Lat. ala, a wing). Torm applied to the lateral lobe of the nose, the 
expended part of the external ear, and to certain processes of the 
sphenoid bone. 

LLvE0LI (Lat, aleeus, a cavity). The name given to the sockets of the 
teoth and the air-cells of the lung. 

\mpHianrenosis (Gk.dugs, about, and joint). An articulation by 
means of some intervening substance, as that between the bodies of 
the vertebra. 

\wropaLs (Gk, duvy84y, an almond). The tonsils are 20 called from 
their resemblance to almonds. 

\masomoets (Gk. doa, by, and cvoud, a mouth), The intercommunica- 
tion of vessela, 

wwaromr (Gk. da, through, and rdw, I cut). The Greek equivalent of 


\womrroam (Gk. éysvior, crooked). An unnataral union between 


\woomsus # "how). A muscle situated near the elbow, 
ummuLue ¢ 3). Acircle or ring. 











764 GLOSSARY OF ANATOMICAL TERMS, 
Avyti—es in anti-tragus, anti-heliz, &o. (Gk. deri, against). Ope 


‘opposed to. 
Axraum (Lat. antrum, a cave), The cavity in the superic m 
ne. 
Anus (Lat. anus, an opening). The termination of the rectum 
a an obtlst ioe the fmces. 
Aorta (Gk. doprip, a belt or strap to hang an; to). The mir 
of the the body is probably so called palin Ag hp tl vue 


istpetasass (Gk. dwé, from, and redpes, a nerve). A tendinos 
sion, so called because the early anatomists did not dix 
between tendons and nerves, 

Aporareis (Gk. 4x4, from, and géw, I grow), A projection f 
surface of a bone. 

APPENDICES EPIPLOICa (Lat.). Small fringes of fat attached to ti 
intestine, 

AnacaxorD (Gk, dedyrn, spider'a web, and efSos, like). The 
membrane of the bi 

Ancuarom (Lat. arcuatus, us, tom shaped) Name given, from their d 
tendinvus bands connecting the diaphragm with the last riba 
lumbar vertebra, 

Angota (Lat, diminutive of area, a void space). Term applied ¢ 
spaces in fibrous tissue, 

Anrgry (Gk. dip, air, and rmpécs, 1 keep), A vessel carrying ble 
the heart, The ancients suppored the arteries contained : 


hence the name, 

Antunopia (Gk. dpépé, joint). An articulation admitting of » 
movement. 

AprHROLOGY (Gk. dpOpty, a joint, and Aéyor, a discourse). A tre 





joints. 

ARTICULATION (Lat. articulus, a joint), The means by which th 
of the skeleton are connect 

Anrrexot (Gk. dpdrava, a pitcher, and el80s, like). The two py 
cartilages of the larynx,-a0 called from the supposed resereb 
the two together to the mouth of a pitcher. 

AsTraGaLus (Gk. dorpdyados, a die). One of 

‘Atias (Gk. 7Ada, I suatain). | The vertebra which supports the hi 

ATTOLLENS (Lat. attollo, I raise up). Raising. The attollens au 
muscle raises the pinna, 

Arrranens (Lat, ad, to, and trako, I draw). Drawing toward: 
anterior extrinsic muscle of the ear is so called because it dr 
ear forwards, 

Avprrouy (Lat. audio, L hear), Belonging to the ear. 

AULICLE (Lat. auricula, diminutive of auris, a little ear). The tv 
rior cavities of the heart are sv called because of their apy 
which look like ears, 

AzxGus (Gk. a, without, and gvyés, a yoke). Without fellow. 1. 
is applied to parte which are not in pairs, 











Bactuuany (Gk. Baxrnpla, a staff), The layer of rods and cones 

retina is sumnetimes called the bacillary layer. 

Lastan (Lat. basis, a bave). Belonging to the base of the t 
skull, 
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Bastrtc (Gk. Pacidexés, royal). A term generally of eminence, and hence 
=" applied to a large vein of the arm. 
_Dionrs (Lat, bis, twice, and caput, a heed), Muscles having two heads 
receive this name, 
“pene Adjective from the preceding. 
="Bsovarip (Lat. twice, and cuspis, a spear). Having two tubercles or 


points. 

sip Ezrramnrrone (Lat. bie, twice, and penna, @ feather). Applied to muscles 

ke having their fibres arranged on each side of a central tendon, like the 
barbs of a feather. 

= SBmacets (Lat. brachium, an arm), Two arms of nerve matter in the 

a interior of the brain, 

Baacau, parting eae pares au arm. a 

473Bnoncar spbyxon, tl ‘tubes which 
from he ara whe Tangs eer 

BP Baroncnoorrs (Gk. Spbyxos, the windpips, and «fy, a tumour), A per- 
manent en! ent of the thyroid gland. Ape 

i Bvoomraron (Lat. buocina, a trumpet), ‘A muscle of the cheek, so called 
from it use in blowing. 

-Borses (Let, bulbws, an expanded underground stem). Applied to 

= move cued etrestaree im abe boa a the Selbes ofr ata 


vestibuli, 
© Bournsa (Lat, bursa, 0 vac), A closed sac containing fluid, and intended to 
modify pressure, 


E Gaon (Lat. cares, blind), Any guides is called cieum, but the 
term i eepociily eppled to the expanded commencement of the 


Catamos scairrosios (Lat, a writing pen). A groove upon the floor of 
2 the fourth ventricle. 
Carcamrom (Lat. calz, the heel). The heel bone. 
© Catx (Lat. calz, calcis, the heel). Oe calcie, the bone of the heel. 
Cama.icoius (Lat. diminutive of eanalis, a canal). A small canal. The 


teres i vpptied Oe the iamte. esas of bone; ated tthe pammese 

which carry awa: 

Cancxut (late canoali, lattices). Term used to denote the spongy atruc- 
tare of bone. 


Camis (Lat, canis, » dog). ‘The so-called canine teeth are largely do- 

ve 

Carta (Gk. cardi, the angle of the eye). The angles formed by the 
junction of the eyelids. 

Caritzantes (Lat, enpias,« bait). The minate vascular tubes in the 


Camsrouine (Lat, eapitutem, a little head), Certain amall rounded pro 
minences reesive this title, as the projection on the lower end of the 
bameras which artioulates with the radius, and the lower extremity 
of the ulna (capitulum ulnw), 

Carsvie (Lat coped, dminativ of spss bon) A bag enclosing any 


Gandisg (GE, waptia, the heart). Belonging to the heart, 

Janorw (Gk. sapbu, I induce aleep). The carotid arteries are 20 named 
them is: to induce sleep, 

Sanrus (Gk, maperés, the wrist). ‘The bones of the wrist. 


vue 
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Canvroura (Lat. diminutive of ¢aro, Hesl:), A small Mash-like by 
Cava equrisa (Lat, a horse's tail), The lower end of the apm 
with the lumbar and sacral nerves, 


Cavxunovs (Lat. cavus, hollow). Hollow channels or cavities an 
cavernous, 


Cenvix (Lat. cervis, gen. 

Cenumisous (Lat. cera, wax), Glands secreting the ear wax. 

Cutasaa (Gk. qudtu, I mark with the letter X-; crossing or deem 
The commissure of morta nace ; 

Caorenocaus (Gk. x04, bile, and Béxouas, I reoeive). Conveying 

Gnoniow (Ok xipen, thin or leather}. Onn of the susaiscoe 


embryo, 

Cronor (Gk. xépior, the chorion, and efor, 
middle coat of the eye from its vascularity. 

Curio-rorenio (Gk. yuNds, juice, that is to say, chyle, and role, 1 
Chyle-producing. Term applied to the viscera connected 0 
formation of chyle. 

Citta (Lat, cilium, an eyelash), The eyelashes, 

Crncumpuctioy (Lat. circum, around, and duco, I lead). Th: 
degree of motion which takes place between the head of a b 
the socket, while the extremity of the limb is made to dew 

circle, 

Cmcvmvartare (Lat. circumvallatus, trenched about), 

CLavicie (Lat. clavis, a key). The collar bone, 

Cienpo-mastor (Gk. xAels, a key, is, anipple, and «fos, like) 
nected with the clavicle and mastoid process. 

Cumom (Gk, «v7, a bed, and eldos, like). The processes which 
the sella turcica are so called because they bear some resembi 
the posta of a bedstead. 

Currorts (Gk. «Acwa, I shut up). The homologue in the female 
penis of the male, 

Cocorx (Gk. xéexvg, a cuckoo). The last bone of the vertebral col 
man, It is supposed to resemble a cuckoo’s benk. 

Cocurea (Gk. xbyQox, a abell-fish). A spiral cavity in the internal 

Catac (Gk. rol\a, the belly). Belonging to the belly. 

CoLon (Gk. x@Aov, the colon), The large intestine, 

Comaissune (Lat, committere, to unite). A joining together, 

Comrnexus (Lat. complecti, to comprise). A muscle at the bach 
neck, so called because of the intricate mixture of its muscu 
tendinous parts, 

Corona (Gk. xévxn, a shell). The central part of the external ear, 

Conpyie (Gk. xérdvdos, a knuckle), Term applied to certain al 
‘osseous processes. 

Consunoriva (Lat. con, together, and jungo, I join). The mucous 
brane of the front of the eye, which connects the lids with ti 
ball. 
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,Conom (Gk. xdvot, a cone, and efor, like). A cone-shaped portion of 
- ‘he Sorses‘eariclarIifamont ie fo called 
* Comsraicton (Lat. constringere, to bind afte A muscle 





lowing :— 
Corpora albicantia (Let. albico, I become white). Two whitish 
i taaases of nerve substance at the base of the brain. 
»» Arantii, Fibrous nodales in the semilunar valves of the 
heart, so named after the anatomist Arantius of Bologna. 
yy Cavernoss (Lat, caverna, a cavern). Two elongated bodies, 
formed of erectile tissue, and forming the chief bulk of the 
gelioalata (Lat geniculem, a kool), Two smal 
FA lum, a knot). Two small promi- 
ences of Carr taatar ttunted ab the back pert Cf eash 
thalamus opticus, 
»» quadrigemina (Lat. quadrigeminus, four placed in two 
7 pins), ‘The mana of nerve matter with which the optic 
tracts are especially connected. They are alzo called 
optic lobes. 
v» strinte (Lat, siria, w streak). Tho great motor ganglia of 


Corpus calloram (Lat. celles, hard) A greed tenors tile 


” dentatum (Lat. denlates, toothed). A small mass of grey 
matter having an irregular outline, and situated in the 


: rary from the bursting of a 


vesicle, 

spongistam (Lat pong,  w aseponge). The part of the penis 

Conrvactx (Lat. corpusculum, diminutive of corpus, a body), A small 
bod 


Connvasrox (Lat, corrugare, to wrinkle), A muscle which contracts the 
i ‘brow and produces wrinkles, 
" Coetat (Lat. costa, a rib). Pertaining to the ribs. 
Corrioip (Gk. xorédy, & cup, and eldos, like). The cup-shaped cavity 
which receives the head of the femur. 
 Cramrom (Gk. sparen, the skull), The skull. 
4 Cammasrzn (Gk. xpexdu, I suspend). The suspensory muscle of the 
testicle. 


immaxvors (Lot eirun, ssiove, and forma, likeness). Sieve-like. 


3 
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Cuern (Gk, epee, wring, and efor, ker). One ofthe extnt 
ona rai (Lat, w cock’s cow), A comb-Iike process af the) 
ca 


‘Cron (Lat. crus, a leg), A or pedunele of the brain. ( 
ursan, Tiapive ba sto >. 


Curicir (Lat. diminutive of cutis, the skin). o 
layer of the skin, Called also epidermis, and searf-akin. 
Ge eats m bladder or bag). Belonging to the uriven 
Dawtos (Gk. daprdt, flayed). The subcutaneous Jayer of the ert 
Deowrtrrron (Lat, tomwallow). The act of ewallowing 
Desror (Gk. A, and elder, Hike), The muscle and ligament thu 


rexemnble in whape the Greek letter D. 
Devnss sarmin (Lat densa toot, and eapientia, wisdom). ” 
w 


feeth, 

Dewrive (Lat, dens, a tooth). ‘The tissue farming the body of the 

Dena (Gk. Sépua, the skin). The deeper layer of the skin ; oal 
true akin, 

Descerpens Nowt (Lat, descendent, descending, and noni, of the 
The desoondivg branch of the ninth eranial nerve. 

Draruracar (Gk. dd¢peyna, x partition wall). "Phe muscle whit 
rates the cavity of the nbdomen from that of the thorax. 
Drararsts (Gk, 8a, through, and géw, I grow), A term appliet 

shaft of a long bone, 

Dranrmnosts (Gk. Bia, through, and Ap8psr, a joint), A joiot 
moderate degree of motion, 

Dronorowovery (Gk. dia, double, and ruew, Tout), Dividing int 

Droasruto (Gk, Bis, twice, and -yaerip, a belly). ‘Two-bellied. 

Diorrar, vossa (Lat. digits, a finger, and fora, x ditch), A de 
such as tight he produced by the tip of the finger, 

Diewoii (Gk. BerNgox, double). ‘The osseous tistue between the tm 
of the skull. 

Disc (Lat, discus, a Bat pate). 

Drssxcr (Lat. diaeco, T cut to pieces). 

Dvopexvat (Lat. duodeni, twelve). ‘The first: portion of the «mail 
‘was thus named by Herophilus, because it is twelve fingers’ | 
in length. 

Dora mate (Lat. dura, hard, and mater, mother). The outer me: 
of the brain. 


Enprro (Gk. éy, in, and Aptw, to bud forth). ‘The fostus in utero. 
iy ‘emulgeo, I milk or drain out), Term applied to th 






teries, 

eL (Gk. é, in, and Fr. émail), The hard substance cover 
of a tooth, 

Exanmmosis (Gk. é, in, and Apfpéy, a joint), A ball-and-socket 
in which the rounded head of one bone is received into the cup- 
socket of another, 


er 
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NCEPHALON (Gk. éy, in, and xepad#, the head). The brain. 

NDOcARDIUM (Gk. é>dor, within, and xapdia, the heart), The membrane 
lining the cavities of the heart. 

mpostxvx (Gk. érdor, within, and dereor, a bone). The membrane which 
lines the interior of long bones. 

werroRM (Lat. ensis, a sword, and forma, shape). The terminal piece of 
the sternum. 

NEnorie (Gk. &, in, and tpéw, I turn), Inversion of the margin of 

paneer | (GE. églrwuy, a saddle). The ridge forming the back of the 
sella turcica is called dorsum ephippii. 

wecesave (Gk: éxl, upon, and Touro, the skull). The periosteum of 

ie ekul 

Prenat (Gk. érl, upon, and 8é¢pus, skin). The superficial layer of the 
skin. 

Frpipmas (Gk. érl, upon, and &idvzor, the testicle). A small lobule 
connected with the testicle. 

Proastarom (Gk. dx, upon, and ‘yaortp, stomach). The region of the 
‘abdomen in which part of mach lies, 

wravorms (Gk. éri, upon, olen ‘AGrns, the glottis). The cartilage which 

covers the opening of the glottis in deglutition, 

wearnysrs (Gk. éxf, upon, and guw, I grow). The portions of long bones 
‘which grow by centres distinct from that of th 

vrrioic (Gk. évi, upon, and #Atu, I sail). Belong to the omentum, 
this being called 

Frrmriicu (Gk. éwi, upon, and 6addu, I grow). So called because it 
generally forme the @ superficial layers of tissues. 

moron (Lat. erigere, to raise). 

\wYTHROID (Gk. epuOpos, red, and los, like). Reddish. A term applied 
to the cremaster muscle where it covers the spermatic cord. 

wrmmorp (Gk. #0yés, a sieve, and cid like), A bone so called from the 
perforations in its horizontal pl 

txrensor (Lat. extendere, to phe out). A muscle which extends a 
part. 














tact (Fr. facette, a little face). A small plane surface, 

Tarcrrors (Lat. falz, a scythe, and forma, like). Scythe-like. 

Tauioriax opts. ‘The ducta for te passage of the ovum from the ovary 
to the uterus; so called after Gabriel Fallopius, the anatomist who 
first described them. 

Panx cenrant (Lat. falz, a scythe, and cerebrum, the brain). A ecythe- 
like process of the dura mater separating the two hemispheres of the 
brain. 

Pancta (Lat. fascia, a bundle), A sheet composed of bundles of fibrous 
tissue. 

Fascicutus (Lat. diminutive of fascia, « bundle). A small bundle of 
muscular or nerve fibres. 

"avces (Lat. plural of feus, the throat), The opening between the mouth 
and pl 

‘eacon (Lat, Jemer, the thigh), ‘The thigh bone. 

‘nomneria (lat, fnetre,« window), Term applied to the openings be- 
tween the middle and internal car. 

“mpi (Lat. Sbril, w fibre). * ‘vent or fibre. 


3¢ 
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Frmurx (Lat, diminutive of bri). 

Frouta (Lat. hula, a clasp), “The lesser bone of the leg. 

Frewonat (Lat, filvin, a thread, and forma, like). Thread-like, 

Finum rensavare. "The thrvad by which the spinal ound is Gxela 
ei tat fa fringes). ‘The fringes 

Frau (Lat. fimbrie, ). of the Fallopian tube 

Fexon (Lat. flectere, to bend). A muscle which bende the limh. 

Froccutus (Lat. diminutive of floccus, a lock of wool). ‘The parist 
cerebellum on which the pneumogastrie nerve Ties, 

Forrus (Lat. foetus, the young of any creature). ‘The child in utews 
the fourth month. 

Forzicux (Lat. diminutive of folk, a bag). A small eavity with 
mouth, 

Fowrantes (Lat, diminutive of fous, a fountain). ‘The be 
the cranial bones in the fastus. mente 

Forney (Lat. foramen, a hole). 

Forssx (Lat. forniz, an arch or vault), An arched commissure d 





brain, 

Founowerrn (Fr. fourchette, a fork), The thin fold which connect 
labia majora posteriorly. 

Foyxa (Lat. fovet, a pit). A shallow depression, 

Fraxvs (Lat. frenum, curb or bridle). Any part which perform 
office of a check or curb; more especially applied to a band of ui) 
membrane. 

Foxpos (Lat.). The bottom. 

Fosorrons (Lat. fungus, and forma, shape), Shaped like a mnshroot 

GatactorHonvs (Gk. ydta, milk, and gépw, I carry), Term aj 
the ducts of the mammary glands. t pele 

Gasouion (Gk. yeyy\or, a tumour or enlargement). A nerve centre 

Gasrnio (Gk. yaorsp, the belly). Pertaining to the stomach. 

Gasmocynsttvs (Gk. yaorip, the belly, and xefuy, the leg). ‘The a 
which forms the bulk of the bellied part of the leg. 

Gemencos (Lat. dim. of geminus, double). Twin museles, 

Grwzat (Gk, ~yévecor, the chin). Belonging to the chin, 

GusicuLate (Lat. geniculum, a little knee). A ganglionic swelling 
‘a bend of the facial nerve is called geniculate. 

Gesro-nyo-cLossus (Gk. yéraor, the chin, and 7\aeaa, the tongue). 
muscle attached to the chin, hyvid bone, and tongue. 

Gesio-nrorp. A muscle attached to the chin and hyoid bone, 

Grxatyaros (Gk. yeyyAvuds, a binge). A hinge-joint, 

Gtans (Lat. glans, an acorn). The extremity of the penis or clitoris. 

Gtesoip (Gk, a socket, and eldos, likeness), The name of a 
having a shallow cavity, as the shoulder-joint, and a fosaa in 
temporal bone, 

Gronus (Lat. globus, ‘Term applied to part of the epididymis 

Guomenutos (Lat. dim, of glomus, a ball of thread), The vascular t 
of the kidneys, 

Giosso—(Gk. yAdaoa, the tongue). Terms compounded of this w 
belong to nerves or muscles connected with the tongu 

Guorris (Gk, yAGrru), the wind-pipe, 

Guurevs (Gk. yAourds, the buttuck). The name given to the cl 
muscles of the buttock, 
























GLOSSARY OF ANATOMICAL TERMS. ™ 


Gompnosrs (Gk. ySugor, a nail). A nail-like articulation, as that of the 
teeth with the jaws. 

Gractris (Lat. gracilis, slender), A long, thin muscle of the thigh. 

Guaxenacutux (Lat. guberno, I steer or guide). The cord which guides 
the testicle in ite descent, 

Gustarory (Lat. gusto, I taste). Connected with taste, 

Gravs (Gk. -yéper, a ring). A convolution, 


Haat (Gk. alua, blood). Containing the blood-vessela, 

Hauarorarsts (Gk. alua, blood, and arégusis, a process of bone). The 
name given to the processes of bone forming the sides of the hemal 
arch in the typical vertebra. 

Haworanomat (Gk. alua, ood, ia Mw, I flow), A term applied to 
‘those vessels which bleed in 

Havin (Lat. hamus, » hook). Filook-shaped. 

Hasmomta (Gk. dpuofe, I fit together). An articulation in which the 
Dones are joined together without serration of the edges, or the inter- 
vention of cartilage. 

Havensian, A term given from the name of their discoverer, Havers, to 
8 very complicated system of minute canals found in the substance 

ne, 

Hetico-raewa (Gk. Ad, a 2 spiral, and rpfua,a hole). The hole between 
the two scale of the 

Huurx (Gk. Og, a spiral), Having aspiral form. Helicine, 

‘Harario (Gk. jrarixés, of the liver). "Relating to the liver, 

Hutvs (Lat. Aio, I open). An irregular opening. 

Hirrocaros (Gk. Irxocduxor, a sea-horee). Convolutions of the brain 
supposed to resemble a sea-horse, 

‘Hratms (Gk. bos, glass). ‘Transparent and apparently structureless. 

Hrot (Gk. y, the letter upsilon, and elSos, likeness). ‘The hyoid bone, 
40 named from its shape. 

Hrvzocermatic (Gk. 68up, water, and xepad4, the head). Relating to 
water in the head. 

Hro-zrtatorric. Connecting the hyoid bone and epiglottia. 

Hrrocuonpaium (Gk. tx6, under, xé»Spos, cartilage). The upper lateral 
region of the abdomen, situated under the cartilages of the false riba, 

Hrrooastaro (Gk. éré, under, and yaordp, the stomach). Beneath the 





stomach. 

Hrroavossat (Gk. éré under, and ~AGees, the tongue). Beneath the 
tongue. 

Hrrorarsis (Gk. iwd, under, and gécw, from géw, I grow). The 


pituitary gland is called hypophysis cerebri, because it is connected 
with the under surface of the anterior part of the brain. 
Hrrotaewar (Gk. x6, under, and @érap, the palm of the hand). 


Ixe0w (Gk. efAéw, I roll up). The lower three-fifths of the small intestine ; 

to called from its convolution. 

In1a0 (Lat. lia, the flanks}. Belonging to the 

Inrnaonprrat (Lat. infre, beneath, and ord, a ctcle). Beneath the eirele 
of the eye, E 

Inroxpmevuae (Lat. infundibulum, a funnel or tunnel). A fannel- 
shaped opening or canal. 

Ixcurnat (Lat. inguin, the groin). Belonging to the groin. 
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InosccLation (Lat. én, in, and oseulum, a little mouth). The = 
vessels, or anastom 

Ixreacagnt (Lat. in, in, and tego, to cover). The skin. 

Intannopra (Lat. infernodium, the space between two knots), The 
spaces between the joints of the fingers. 

Interogazous (Lat. inter, between, and os, a bone). Between the b 

Ini (Gk. pis, the rainbow). The iris is so called frown ita bright c 

Iucutum (Gk. lexloy, the hip). The hip bone, 





Jusvwum (Lat. jejunus, empty). The upper two-fifths of the am 
testing, 4o'uamed from this portion being generally found 
after deat 


Lasta (Lat, pl. of labium, a lip). The lips. Labia smajora, the tw 
folds forming the external orifice of the pudendum, and the 
minora, the two smaller folds situated within them. 

Laprninta (Gk, AaBép6os, a maze). The internal ear. 

Lacenum (Lat. lacerum, a torn opening). A term applied to in 
openings seen in the base of the skull. 

Lacuprmat (Lat, lack: ) &tear). Pertaining to the tears. 

Lacuna (Lat. lacus, a lake), Small cavities. 

Lampporbat (Gk, letter A, lambda, and fos, likeness). Formed bi 
Greek letter A. 

Lanrsx (Gk. Adpurt, the larynx). The upper part of the windpipe 

Larisstuvs Donst (Lat, lutissimus, broadest, and dorsum, the back) 
Vroadest muscle of the back, 

Laxator (Lat. laxare, to loosen). A muscle of the tympanum at 
to the handle of the malleus. 

Leyticutar (Lat, lens, lentis, a lentil). Lene-shaped. 

Levaton (Lat. lerure, to lift up). A muscle which raises any part. 

Lioament (Lat, ligare, to bind), A membrane which connects th 

face of Lones aul cartilages, and sometimes protec 
joint by a capsular envelope. 

Lrxéa asrera (Lat, linea, a line, and asper, rough.) 

Lixcvat (Lat. lingua, a tongue). Relating to the tongue, 

Locts renronatus (Lat. locus, a place, and perforatus, bored). 4 
forated space. 

Lepnicates (Lat. lumbricua, an earth-worm). The name of certair 
cles of the hand and foot, sv called from their resemblance 
earth-worm. 

Lesvta (Lat. lunwa, dim, of luna, the moon). The small white pe 
at the root of the nail, 

Lynn Lat, lamphe, water. 
whieh fills the lymphatic 

Lyriaties froi proved 
Iymph. 

Lyna Lat. ura, a lyr 
whieh presents th 
bling the strings of « 














ss Liquid of an alkaline elie 








The term applied to vessels eat 


The name given to that 
yearance of sume white line 
iyre. 









art of the + 
somewhat r 





Macrnatioy (Lat. macerare, to make soft by steeping). The stes 
a hudy for sine time in Water, spirit, ether, wine, or vinegar, 
poses of softening. 








for 
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Maan (Lat. mala, the cheek). ing to the cheek. 

Mateotan (Lat. malleolus, dim. of » ahammer), A term applied 
‘to two projections of bone which overhang the ankle-joint. 

MA.LEvs (Lat. mallews, ahammer). The hammer bone, one of the amall 
bones of the ear. 

Maser (Gk. pascdopas, I chew). One of the chief muscles of mastice- 
tion, 

Masrtorp (Gk. yards, a breast, and efGor, likeness). A prominence which 
resembles the nipple of the breast. 

Maxitiany (Lat. mazilla, the cheek bone). Belonging to the jaws. 

Muarvs (Lat. meatus, » ). A passage. 

Mxpiastixus (Lat. middle, and sto, I stand. The space left 
between the two viewral saca in the cavity of the thorax. 

Mapouta ( (Lat, medius, middle). Marrow, situated in the middle of the 


Maupnane (Lat, membrana, the skin of an animal), A thin substance 
lining a cavity. 

Manrvoxs (Gk. sforyé, a membrane). The membranes of the brain. 

Menstecation (Lat, menstrua, pl. of menstruus, a monthly allowance). 
‘The periodical discharge from the female generative organs of & 
bloody fluid poured out by the inner surface of the uterus. 

Manta (lat. ‘mentum, the chin). Belonging to the chin. 

Moseereer (Gk. péoos, middle, ‘and frepor, an intestine). The membrane 

ich suspends the small intestines from the posterior wall of the 
bereliey } a reflection of the peritoneum, 

Mrstat (Gk. yéoos, middle). In thet middle line. 

Meso- (Gk. uéoos, middle). A term a pommronenea: with other words to 
attach the meaning of middle to these words. 

Mrta- (Gk. perd beyond). A Greck preposition prefixed to anatomical 
terms to convey the idea of further distance, as in metacarpus, beyond 
the carpus. 

Moptovs (Lat. modiolus, the nave of a wheel). The central osseous 
column of the cochlea, 

Moras (Lat. mola, a millstone). Grinding tect 

Mons pvsis (Lat. mons, a mountain, and fring “one of the bones of the 
pelvis), ‘The elevation of the pubes, 

Mowricutvs cenesEtit (Lat, monficulus, little mountain, and cerebellum, 
the lesser brain). A amall projection on the cerebellum. 

Moorranovs (Gk. nuga, the mucus of the nostrils, and parire, to produce). 
Producing mucus. 

‘Mvovs (Gk. wuga, the mucus of the nostrils), ‘The liquid secreted by the 
mucous surfaces of the body. 

Moxticusrrpatt (Lat. multus, many, cuspis, a spear). The name of the 
last three molars, 

Mrzo-zrorp (Gk. Xm, a millstone), Attached to the lower jaw (part of 
‘the mill), and the hyoid bone. 

Mromaca (Gk. is, a muscle, Yeuua, a membrane). A delicate sheath 
investing the ultimate fibril of muscular tissue. 

Mrouure (Gk. is, a muscle). A transparent substance combined in the 
cells which constitute the ultimate fibril of muscular tissue. 

Mroipes (Gk. wis, « muscle, and elder, likences). Platyama myoides. 

Mremroem (Gk. pipros, a myrtle berry, and Lat. forma, likeness). A foes 
‘on the superior maxillary bone is ao called on account of its shape. 
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Nanes (Lat. nares, the nostrils). The cavities of the no: 

Nasal (Lat, nagus, the nose). Belonging to the nose. 

Navut (Sax. nafela, from nafa, nave). The vernacul: 
depression in the middle of the abdomen, being the 
detachment of the umbilical cord after parturition. 

Navicucan (Lat. navicwla, a small ship). Term applied 
or scuphoid bone of the wrist. 





Necrosis (Gk. vexpow, I mortify). Term used to denote di 

Nerves (Lat. nereus, a string or cord). White cords 
brain, or the spinal marrow, and distributed over e 
aystem. 

Nucxxts (Lat, nucleus, a kernel). A body usually found 
a cell, 


Nyapaa (Gk. Noga, Nymphs). Two folds of mu 
situated within the labia majora of the pudendum, s 
they direct the course of the urine. 


OpruRator (Lat. obturo, I stop up). An aperture in the i 
which in the recent state is nearly closed by a membr 

Ocoirrtat (Lat. oceiput, the back of the head). "Belonging 
the head. 

Occtrer (Lat. ob, caput, against the head). The back pa 
the part opposite to the front or sinciput, 

Onoxrorp (Gk. 6500s, a tooth, and eldos, likeness). Resem 

Eprata (Gk. oldnua, from oléew, to awell). An infiltration 
taneous areolar tissue. 

CEsopaacus (Gk, olw, ow, I carry, and gdyew, to eat). T 

OLEcRANON (Gk. ddéry, the elbow, and kpavoy, the hend), 
elbow, 

Oxracrony (Lat, olfacere, to smell). Belouging to the sens 
the name of the first pair of cerebral nerves. 

Oxtvany (Lat. oliva, an olive). The olivary bodies are tw 
eminences of the medulla oblongata. 

Omexrom (Lat. omentum, the caul wherein the bowels + 
Ainsworth). 

Omo-nror (Gk, duos, the shoulder), Attached to the sho 
hyoid bone, 

Opatiatatic (Gk. 6¢@aAnés, the eye). Belonging to the eye 

Ovroxens (Lat. opponens, opposing). A term applied to a 
brings the thumb inwards, so as to oppose the fingers, 

Orrre (Gk. dxroua, to see). Belonging to the sight. 

Onsrcunar (Lat, orbiculua, a little orb). Having a spheric 
form ; a name given to several muscles, 
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gOsTEoomNEIS (Gk. derlor, » bone, and yéveois, formation). The de- 
velopment of bone. 
: t= OstEoLOa (GE. erdor, «bone, and Aéyer, a discourse). A description of 
bones. 
© Ossurication (Lat. os, a bone). The act of the formation of bone. 
. Orc GanaLion (Gk. ofs, an ear, and ydyy\ior, a tumour). A small gan- 
glion near the ear. 
 OroountA (Gk. ofs, the ear, xévs, dust), Minute particles of calcareous 
sand found in the membranous labyrinth of the ear. 
; Orouiras (Gk. ods, the car, and Al#os, a stone). Synonymous with 
‘etoconia, 
Ovantan (Lat. ovum, an egg). Pertaining to the ov: 
Ovum (Lat. ovum, an egg). ma 


| Pacouiomam oLanpe, Small round whitish granulations found in con- 
nection with the membranes of the brain and called after Pacchioni. 

Pacintax. Pacinian corpuscles are found on the peripheral extremities of 
the nerve fibres, chiefly in the palm of the hand and the sole of the 
foot, and are named after an Italian anatomist, 

Paurepae (Lat. palpebrare, to wink). The eyelids. 

Paurnnrone (Lat. pampinus, a tendril, and forma, li 
of veins of the testicle. 

Pancras (Gk. wy, all, and xplas, flesh). A conglomerate gland situated 
transversely across the posterior wall of the abdomen. It is also 
called sweet-bread. 

Pariuusz (Lat. papilla, teats). The small conical eminences situated on 
the tongue aed the deep layer af te Win, 

Pan vague {Lat par, a pair, and vogus, wandering). ‘The eighth pair of 


Panirras (Lat. parics, the wall of a house). The term applied to two 
of the bones of the cranium. 

Panorm (Gk. wapd, near, and of, the ear). ‘The salivary gland situated 
just in front of the ear. 

Paritua (Lat patells, ‘small pan). The knee-pan, or cap of the 


PrcriwgaL (Lat. pecten, the pubic bone). The term applied to promi- 
nences of the pubic bone. 

Frctonatis (Lat. pectus, the breast). The term applied to two muscles of 
the breast, 

Pruvis (Lat. pelvis, a basin). The osseous girdle which contains the inter- 
nal organs of generation. 

Paws (Lat. penis, » Tail), The male organ of generation. 

Pawmrrore (Lat. penna, a feather, and forma, likeness). Feather-shaped ; 
aterm applied to those muscles that have their fibres arranged on 

eae side of a long tendon, 

EPTIC (Lat. pepticus, digestive). 
Pravonans (Lat. to pierce through). A designation of the 
digitorum from its perforating the tendon of the 











ness). Plexus 








Hoxor sablimia 
Praicanprom (Gk. repl, around, and capSia, the heart). The membrane 
which surrounds the heart. 
Paniguonpaima (GE. reph around, x ido, cartilage), The membrane 
‘that covers the free surface of 
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Prniorastum (Gk. epi, around, and kpénoy, the cranium), Ths perio 
of the cranium, 

Periwnvm (Gk. repl, around, and vale, I am situated), Ths \ 
between the anus and the serotum, oF anua and vi 

Perrosreum (Gk, wepl, around, und borer, u bone). ‘The memi 
which covers the outside of a bone. 

Penrroxgvam (Gk. xepl, about, and re(w, I stretch). The aerous 1 
brane which lines the abdominal aud pelvie cavities. 

Penoweat (Gk. repivn, the pin of a buckle). Belonging to the fibula 

Pus (Lat. pes, the foot). A term applied to parts resembling a foot. 

Pus ansenincs (Lat. pes, a foot, and anserinus, belonging to *F 





‘The goose’s foot, ‘The mame of a plexus of nerves formed 
facial, or portio dura of the soventh pair, on the side of the facn 

Pas accessontvs (Lat. pet, a foot, and accessio, an addition), A swa 
ut the juvetion of the posteriorand middle horus of the lateral 
tricles. 

Pes Hirrocawrt (Lat. pea, a foot, and hippocampus). The terminati 
foot of the hippocampus major, 

Pernows (Gk. rérpa, a rock). ‘The term applied to the hardest pa 
‘of the temporal bone, Petrosal, 

Parven’s rarcuxs, The groups of lymphoid nodules in the small intes 

Paatanx (Gk. @ddayé, a rank of soldiers). A term applied to the t 
of the fingers, and toes from their regularity. 

Puanyyx (Gk. ¢dpvyg, the throat). The upper part of the food pass 

Punxwic (Gk. pie, the mind). Belonging to the diaphragm. 
ancients supposed the diaphragm to be the seat of the mind, 
hence they called it phrenes. 

Pra mater (Lat. pia, tender, and mater, mother). The innermost o 
brane of the fi le 

Prxeat (Lat. pineus, a pine), A small body, situated in the interi 
the brain, is called the pineal gland. 

Prwa (Lat. pinna, a feather), ‘The expanded part of the external 

Pisrrors (Lat. pisum, a pea), A bone of the wrist shaped like a pei 

Pirvrrony (Lat, pituita, the secretion of the nostrils), The giant 
named was so called because it was erroneously supposed to be 
source of the nasal mucus, 

Pracenta (Lat. placenta, a cake), The after-birth. 

Puanranis (Lat. planta, the sole of the foot). A muscle which in 
plantigrade animals makes tense the fascia of the sole of the foot 

PLarysMa (Gk. w\drvcya, a plate), See Mrotnes. 

Prxona (Gk, wAevpd, side). A membrane which covers the inside of 




























Pye jung, and yaor#p, the stomach). 
great nerve distributed to the larynx, lungs, heart, and stomach. 
Powea Apamt (Lat. pom, an apple). Adam'sapple, 'The anterior 





lie thyroid ‘eartil 
iat, poples, the ham), The apace behind the knee i 
nd vessels in it receive the same nume 

je great vein which enters the 





Poruirean ( 
call 
Porta 











through the tranaverse fissure ( of the liver”) is so named 
Portio pura (Lat. portio, « part The firmest of 
two portions air of nerve 


PovrART'S LIGAMENT r of the aponeurosis of the ext 
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oblique muscle of the abdomen, attached to the anterior superior 
spine of the ilium and spine of the pubes. 

Proronpus (Lat. profundus, deep). 

Paoxator (Lat. pronus, face downwards). Muscles bringing the hand to 
the prone position are thus named. 

Paostats (Gk. xpd, before, and lermus, I stand), A glandular body which 
stands in front of the bladder. 

Psoas (GK. yéa, the loin), A muscle of the loin, 

Prenrooip (Gk. wrépeg, a wing, and eldor, like). Wing-like processes. 

Popes (Lat. pubescens, covered with hair). 

Punto (Lat. pudco, I am ashamed). The arteries and nerves going to the 
perineum and external organs of generation are thus named. 

Potaonany (Lat. pulmo, the lung). Belonging to the lungs, 

Ponorum (Lat. punctum, a point). 

Pyuonos (Gk. rvhepir, © gate-keeper). The lower opening of the 


stomach. 
Praironais (Lat pyres, a pear). A pear-shaped muscle, 


Quapaarus (Lat. quadratus, square). The name of several muscles having 

‘8 square form. 

Quapnicers (Lat.) Having four heads, 

Quapatoruusa (Lat. quadrigeminus, four arranged in two pairs). Name 
given to the optic lobes of the brain, from their division into four. 


Racraoss (Lat. racemus, a cluster of grapes). Clustered. 

Racutpian (Gk. Jdyss, the spine). Belonging to the spinal coh 

Rapive (Lat, radius, « ray of spoke of « wheel) (Ong of the bones of the 
forearm. 

Banus (Lat. ramus, a branch). 

Rawine (Lat. rancy a frog). ‘This word seems to be be tetra from ranula, 


of junction hwo lateral 

Reorve, Reorum (Lat, recs, straight). A straight muscle or tube. 

Rawat (Lat. ren, the kidney). Belonging to the kidney. 

Restironm (Lat. restis, a cord). A cord-like band. 

Rerina (Lat, ree, net). The nervous network of the eye. From the 
same root we bave rete mucosum, rete testis, and 

Rusonivs (Lat. rideo, I laugh). The risorius Santorini is the muscle which 
produces the sardonic ami 

Rorvta (Lat. dim. of rote, a wheel). The patella. 

Rovoa (Lat. ruga, a wrinkle). Term applied to certain folds of mucous 
membrane. 















Saccutus (Lat. dim. of saccus, a bag). A membranous bag in the in- 


ear, 

Sacrum (Lat. sacrus, sacred). The sacrum was offered as a sacrifice by 
the ancients seis 

Saorrtat (Lat, sogitta, an arrow). Term applied to the t suture 
between the parietal bones. 

SaPinco-PHaRYNogus (Gk, oddxcyg, @ trumpet). Name given to a 
muscle which passes from the Eustachian tube to the pharynx. 

Sarugxovs (Gk. cagqrjs, manifest). Name given to the superficial 
Veins of the leg, because they are usually prominent, 
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Sancovemma (Gk. odp§, flesl 
the muscular fibres, 
Sanrontus (Lat, sartor, a tailor). The muscle thus named is 

ing the legs, 

Scana (Lat. scala, a stair). Three spiral passages in the « 
called. 

Scatanvs (Gk. cxadjpos, a geometrical figure having three 1 
‘The name of several muscles of the neck which are triany 

Scarnor (Gk, cxagy, a boat, and ¢léos, like). Anything b 
shape. 

ScarvLs (probably from Gk. exerdry, a spade). The shouk 

ScHINDYLEsIs (Gk. cxvB0dew, I cleave). An articulation 
prominent spine of one bone is placed between two 1 
other, like a wedge into the wood it splits. ‘The best exa 
the articulation of the rostrum of the sphenoid with th. 

Soranic. See Iscmiaric, 

Scuunoric (Gk. ox\epés, hard), ‘The dense outer tunic of t 

Scuorum (Lat. scrotum, a leather bag). The pouch which 
testicles. 

Sepaccovs (Lat. sebum, suet), The glands which lubricate 
thus named. 

Serta Torcica (Turkish saddle). ‘The hollow on the upper 
spbenoid is eo called from ita supposed resemblance 
saddle. 

Sxprom (Lat. sepio, I hedge in). A partition. 

Sennarus (Lat. serra, a saw), ‘The muscles which bear thii 
called from the resemblance of their costal attachments 
of a saw. 

Sesaworp (Gk, oyeduor, sesame, and ét8os, like), Bones 
tendons of muscles. 

Stomorm (Gk. s, old form of sigma, and dos, like). Caviti 
semble in shape the old Greek letter sigma. 

Sivus (Lat. sinus, « hollow). A cavity or cell : also a venou 
those in the dura mater and heart, 

SkeuEron (Gk. oxé\\w, Ldry). ‘The dry bones of any anima 

Soxxus (Lat. solea. a sandal; also a sole fish). A muscle 
some resemblance to a sole fish. 

Srenwatozoa (Gk, owépua, seed, and fdor, an animal). Th 
cella of the male, Spermatic, 

Spursor (Gk. ogjy, a wedge, and el5os, like). The bone so ni 
in the other bones of the base of the skull. 

Sparncter (Gk, efeyys, 1 contract). A term applied to tl 

ch close an aperture. 

[Ck wk dvene 8 


and Mua, a covering). Th 





Name 
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S1vLoip (Gk. o7iAos, a style or pen, and eiées, like), Au osseous process 
which resembles an ancient stylus. 

Scauinis (Lat sublinis, high), | Supericia. 

Suporrrsnovs (Lat. sudor, sweat, and fero, I bear). Term applied to the 
eweat glands and their ducts. 

Borove (Lat. eulews, a hollow). A hollow between convolutions of the 


Surunaros (Lat ewpinus lying face upwards). Muscles which bring the 
arm to such « position that the palm of hand looks upwards are 
supinatora, 

Surat (Lat. sura, the calf of the leg). Belonging to the calf. 

Survurs (Lat. sutura, a seam). ‘The union of two bones by rough edges. 

Srurarais (Gk. ovr, together, and géw, 1 grow). ‘An articulation in 
which there is no manifest motion ” (Hoblyn) 

SywagtaRosss ( ctr, together, and ay joint). An articulation 
in which there is complete fixture, ee Re 

Srxcuonpnoets (Gk. ovr, together, and Fesinag cartilage), An articula- 
tion partly cartilaginous and partly fibrous, 


‘Tami (Gk. raula, a band), The term is applied to certain bands of 
nerve matter in the brain. 

‘Tansvs (Gk. rapeés, the upper surface of the foot). The bones of the 
posterior part of the foot. 

‘Tromznron (Lat. tegere, to cover). ‘Term applied to the upper strand of 
the crus cerebri, and to the roof of the tympanic cavity. 

‘Teva (Lat, tela, a web), A term applied to web-like tissues. 

‘Tauronat {tat tempora, the temples, from tempus, time). Belonging to 

@ temples. 
Texvox (re teow, I stretch), The fibrous extremity of » muscle, by 
2. 
‘Taxon (Lat. tendere, to stretch). A term conventionally applied to a 


y part. 
‘Tawronium (Lat. tentorium, a tent). A process of the dura mater. 


TaaLamvs (Gk. Oddeuor, a bed). The part of the brain against which 
the optic nerves rest at their commencement is called thalamus 


opticus, 
Tasos (GE. fey, case). ‘Tho sheaths of the tendons of the fingers are 
Tasran ‘ah 6 Gérap, the palm of the hand). The mase of muscles forming 
the 


ball of the thumb ia called the thenar prominence. 
‘Tuonax (Gk. Odipag, a breastplate). The chest. 





 @ wine-pross). The meeting of the 
hae fie teu oe ona Literally it means the 
aes ae 


Teacuns sun ey “wn Pormeciy called 
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‘Tuacneo—(Gk. rpdyydor, the neck). Connected with the meck 
TPracus (Gk. rpdyor, a goat). A process of the external ear. 
‘Trareztum, Tkapezivs (Gr. rparefa, a table). Having « tabular fm. 
‘Tricers (Lat. tres, three, and caput, a head). Having three heads. 
Taicusrip (Lat. tres, three, and euspis, a point). Name gives te’ 
right wuriculo-ventricular valve from its being composed of & 


apa. 

Tricowe (Gk. rpeit, three, and yavla, an angle), A triangle at the lew 
the bladder. 

‘Triguerns. See Ossa THIQUETNA. 

‘Tuocwaxrer (Gk. rpoxdw, I roll or turn). Two prominences of the fe 
are so named. 

Tnoomuna (Gk. rpoxds, a wheel). A kind of pulley. 

‘Toanrsaren (Lat. turbo, a whirl). ‘The term is applied to certain ea 
hones in the nasal cavities, 

‘Trapawio (Lat. tympanum, the dram of the ear). Belonging to 
cavity of the middle ear, or to the drom. 

Trsox's GLaNns. Sebaceous glands situated around the corone of 
penis, and uamed after Tysou, who first described them. 








Unsa (Gk. ddévn, the elbow). One of the bones of the forearm. 

Unericus (Lat. umbilicus). The navel. 

Uscinate (Lat. uncus, a hook), Hooked. 

Usovat (Lat. unguiz, a nail), Belonging to the nail. 

Unacuvs (GE. odpoy, urine, and tw, hold). A cord which forms a 
the ligaments of the bladder. It is the remains of the umti 
vesicle of the embryo, 

Uneren (Gk. otpéw, 1 pass water). The tube which conveys thes 
from the kidney to the bladder. = 

Unerana (Gk. ofpor, uring). The tube which conveys the w 
bladder. 

Urervs (Lat. uterus, the womb). 

Uvea (Lat. wea, grape). The posterior layer of the iris, named 
its resemblance in colour to a grape. 

Uvora (Lat. dim. of ura, a grape). The small tongue which dep 
from the centre of the soft palate, 


frou 





Vaorva (Lat. vagina, a sheath), ‘The term is generally restricted 4 
vulvo-uterive canal. 

Venom (Lat. velum, a veil), A thin membranous layer which coven 
part, 









Venter (Lat. renter, the belly). 
VERTENRA (Lat. vertere, to turn), ‘The segments of the spinal o 
lied becanse they turn on each other. 
Vittt ( villus, shaggy hair). Small proceases on the mucous 1 
brane of the small intestine. 





Voscvta (Lat. vincula, w small chain), Accessory bands found ix 
sheaths of the tenc of the fingers, 
Viscera (Lat. riscus, pl. viscera, one of the internal organs of the b 








The int organs. 
Virrgous (Lat. ritrum, glass). ‘The tra 
posterior part of the globe of the ey 
Votan (Lat. vola, the palm of the hand), Belonging to the palm. 





sparent mass which occupie 
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one (Lat. vomer, a ploughshare), ‘The central bone of the nose. 
‘TLva (Lat. wolveré, to roll). ‘The genital opening of the female, enclosed 
by the labia majora, 


TonmiaM. The ossa triquetra are sometimes called Wormian bones from 
Olaus Wormius, who first described them. 


“arnor (Gk. figor, a sword, and «los, like). The lower piece of the 


sternum. 


rooma (Gk. fvyés, a yoke), Joining together the bones of the side of 
the head and face. 








Aircels . 
‘Alimentary canal 
Alveolt t 
‘Amphi-arthrosis ) | 
Atmeboid motion 2 - 
Ampalla 2... 
‘Amyzulala of thé cerebellum 
fauces 
Anastomosis. 
‘Angular processes 
‘Angiology 


‘Annulus membrane tympani - 
° 


Antihelix 





Aqueeductas cochlew- 
vestiball 

Aqueduct of Failopius 
Sylvins . 

Aqneous humour 

Arachnoid me 

“Arbor vitw of cerebellum , 








INDEX. 


Arch, plantar. 
‘Arciform fibres 
‘Areola of nipple. 
‘Areolar tissue. | 
‘Anranies 

general anatomy. 

structure. 
acromiaL-thoracie 
‘anastomotic of arm 



















74 


AwrERTEs—eontinuet. 
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Fallopian tubes. 
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